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lume of this work, that 1 ſhould hav( 
materials for another to follow it ſo ſoon ; 
but being willing to complete a few tbings 

" had left particularly imperfect 


- 


* 


ning leading to another, 1414 aw 
freſh. matter accumulate, I, 0 I wa 52 as 


* 


at is now . 


merely to k | 


think, be ſ aſiciently bo hd "the 
contents of it, and the manner in which 
it is written; for it is as coneiſe a x abr | 
tive as could well be drawn up of tlie nc 
- fats. that have fallen under my notice 
ſince my laſt p. alicati | Theſe facts 
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tion, when I publiſhed the ſecond vo- 


» 


4 - 
* 
5 2 
4% . 
Sf I th 
THESE 
F * 
2 7 
4 - 


* 
% 
* - 
* 
- 
* 
5 2 Þ 
4 
LY 
* 
— 
＋ 
* 


* 


alt preceding 70 
a that many new ſubſecks are ſtarted, for 
the complete underſtanding of which we 


vi - Taz P REF AC E. 
Will be found-to- 5 Ire numerous than 


thoſe of which an account is given in ei- 


ther of the two former volumes; and 


though few of them will appear ſo bril- 


liant, jn the eye of the general l 


many of them will, I doubt. not, be 
thought no leſs valuable by pbilg oſephers 


Hume; at thE ſame time 


malt wait for the reſult of * farther re- 


; ſearches, aud more diſcoveries: © This 
volume, however, _ is particularly diſ- 


tinguiſhed by th demonſtratich of the 
real 2% of the blood in reſpiration, a'quel- 


tion Which has been long agitated, and 


which | L hope is now lat f. egit 2 


A A my neat os ſhould' be ee at 
hy addition of « one volume after another 
on the ame ſubject, I do aſſure them that 
4 ſhall now certainly give them and my- 
Wits ſome * and deliver the torch to 


any 


* * 


and chymiſts. They throw great light up- 
| on many things, the rationale of which 
me when I wrote the 


4 


Tu PREFACE ol 
any who may: be diſpoſed. to 1 2 g 
forelecing that my attention 2 
ficicntly engaged by ſpecul: 
ry different nature; WW; 
vary to my preſent views and W 
I ſhould; ſooner than I now imagine, re- 
ſume the proſecution of any of theſe ex- 
periments, and any thing worth commu. 
nicating to the public ſhould occur, Iſthall 
Certait * take an early. opportunity of 
at home or abroad; as I ſhall think my- 
_ {#65 e e perſon, much to blame, 
de ene perſaga coſdertions, we 


fact, h niche. facit the progreſs 


which is now ſo r making in in this 
| Trang. of * 


55 "Thoſe of as readers * 7 with 
chat I would Rill give a principal attention 
to this branch of experimental philoſophy, 


will the leſs regret my diſcontiquing it, 


when they are informed with how, much 
ardour and ability 
proſecuted in very different parts of Eu- 
. 1 ſhall juſt mention the Due de 
SSE 24 Chaulnee, 


theſe purſuits are now _ 
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| Chaulnes, beſides Mr. Lavoiſier, and 
ſeveral others, in France, the Chevalier 
: Landriani, the Ahbẽ Fontana, Sig. Volta 
and Sig. Moſcatit Italy, and Mr. Achard 
and others in ink} - alſo ſeveral of 
my friends in England; particularly Dr. 
Falconer, who has lately publiſhed a very 
uſeful work on the ſolution of many me- 
dicinal articles in water impregnated with 
fixed air, Dr. Percival, Mr. Bewly, Mr. 
Warltire, and otWs, whoſe names may 
be ſeen in my different Appendixes: The 
_ -ritings of ſome of the foreigners above 
mentioned, I have bd the ſatis faction to 
peruſe ſince the publication of my ſecond 
volume, thoſe of the rel 1 N ng 2 
a en account on 


f it. 


Tam alſo Memes by my friend Mr. 
Magellan, who frequently viſits, and. 
has a very extenſive correſp8hdence with 
the continent, ſo as to be well acquainted 
with the preſent. purſuits of philoſophers, — 
and who has himſelf taken pains to in- 
ſtruct many ingenious foreigners i in the 
- beſt methods of making experiments of 
_ * this Lind, that MW other perſons, whoſe 


8 R 1 
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names are at preſent unknown. to the 

public, are at this very ti : aſſiduouſly- | 
employed on the ſame ſubject; and i it is 
ſo fruitful a one, that there can be no 
reaſonable doubt, but that, in theſe cir- 
cumſtances, many of the difficulties which 
1 have left unſolved, will very. ſoon be re- 
moved, and that ſome of the moſt curi- 
ous ſecrets of nature will be unfolded. Bar 


ol examining 1 in a leſs 0 
ſtate, and are advanced one ep nearer to 
their primitive ele I ents. "= will be.a 

great ſatisfaction to" me, after the ha . 
that J have taken in this buſineſs, to | 
Jpefator of its future progreſs, when I ſee | 
the work in o many, and ſo good hands, 
and every thing, in ſo rapid, and ſo Pro- 5 
ming a way. 1 


O ou 1 


| On taking land 506 this ſabjeas, I would 
entreat the candour and indulgence of my 
readers, for any overſights they may diſ- 


cover in me as . imper- 
5 Fections 


8 | 


have been the fubj 
aſcertaining the ſeveral ingredients that | 


| 
| 
| 
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6 A. 8 A am far from 


pretending to infallibility 3. but L have the 


ſatisfaction to reflect, that, imperfect a6 
my works may be found to be, they are 


each as perfect as I was able to make 


- » 9 ho : 
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I was very deſirous of conel diag this 


oo, laſt volume with ſomething of a general 


theory of the different kinds of air that 
ets of my experiments, 


enter into their compoſition, che cauſe 
of their combination in rhe form of air, 
and the reaſon of their reſolution. i into ſub- 


ſtances of other forms and properties. 


But in attempting to do this, I found that 
our inveſtigations are by no means fuffi- 


5 ciently advanced for any thing that would 
be tolerably complete of the kind. I have, 
therefore, contented myſelf with making 


ſuch theoretical remarks as occurred to me 
in the courſe of particular proceſſes. 1 


have been moſt particularly careful to diſ— 


tinguiſhyacis from i pot hgis; and when- 
ever I have occaſionally attempted any 


ching of this latter kind, it has — 
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_  diffidence,” and in ſuch à manner as it 
would give me no pain to relinquiſtr my 
own opinions, and adopt thoſe of any 
other perſon that ſhould appear to me 
mam naturally to ariſe from the ate: * 


20 „ ©, * 2 a] 1 4 2 77 17 92 
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CI TSH 'f uf i 1,644 
"The Abbe Fontana, who has: N 
publiſhed three" treatiſes relating to theſe 
matters, the laſt of which is I think par- 
ticularly: valuable, and yet only paige By 
a f# that are to —— largely combalts 
an opinion which I did advante in © | 
firſt publication on this ſubjelt, in the 
Philoſophical Tranſactions, viz. that in 
mixing nitrous and common ait the di- 
minution that ſueceeds is chiefly. oi the 
common air. But this was a conclufion 
that I was very ſoon ſenſible was not fair- 
ly deduced from the premiſes; and there- 
fore, when I firſt publiſhed that paper in 
a ſeparate volume, I omitted the obſerva- 
tion intirely; and it will be ſeen khar I 
always afterwards conſidered, that when 
no more nitrous air is admitted to any 
quantity of common air than is neceſſary 
to diminiſh it to the utmoſt, the nittrogs 
Air) is wholly deevinpoſed, and che dq - 
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mon air alſo diminiſhed to a certain 1 
gree; ſo that he combats an opinion that 
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in no part of my preſent men ee 


to be mine. ; 3 þ e v2 1 "$2 4 R * * EE: 


— 


— 


He will wg find that I 1 * 
pretty much at large, that, notwithſtand- 


ing 1 did ſuppoſe there was a precipitation 


of fixed air from common air phlogiſti- 

cated, there was a cauſe of diminution 
altogether independent of that circum- 

Nance ; having found that inflammable 


and nitrous air, when made wholeſome, . 
by agitation in water, were almoſt, if 

not quite, as much diminiſhed by freſh 
nitrous air, as common air had been. See 
—_ I, p. 1 8 7. 
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This W of tha Abbe 5 8, 3 | 


| ae me form conſiderable expectations 
from the remainder of his work, and from 5 


his farther progreſs in theſe inquiries; 3 
though. his doctrine differs from mine 

in ſeveral reſpects. Among other things 
Kt has engaged to. Prove. that there is not 


properly any fixed air in the atmoſphere. 
This I n bay ſuſpected ſince I harre 


Pro- 


as PRE 7 A 0 = ili. 


wet; 4 webe l thew," FE: 


fixed air is a modification of the nitrous 


acid, and therefore may poſſibly be ge- 
nerated in the act of decompoſing nitrous 


air by common air. But that the fü 

ſtance which then makes its appearance, 
as alſo that Which is "compoſed from the 
nitrous acid in other eaſes, is truly and 
properly fixed air, and not, as the Abbe 
calls it, a ſpecies of air, poſſeſſed gf cer 


train properties of fixed air, Lam perſuaded 
he will himſelf be convinced, by reflect- 


ing on the obſervations mente * 


une 255 


. 


05 ths tice land; j "bis Were 
th red precipitate ma 


much inclined to correct my opinion con- 
cerning the ne of dephlogiſti- 


cated air, viz. that it conſiſts of fpirit of = 
nitre and earth, and to adrpetkds opinion, Spe 


*which'is, that it conſiſts of ſpirit of nitre 


" yy e of . its eme 


My opinion Was foros on finding that 
1 could make reſpirable air from any kind 
of * and ** of nitre; and becauſe, _ 
when 


me at firſt: very 


al Tur PREFAGE 


when. I uſad este veed 8 
it holly diſappeared. His opinion he 
ſays is founded on the following very re- 
markable fact. Having converted a given 
quantity of mercury. into red precipitate, 
and then expelled from it all — 
air that it could yield, be found the verx 
ſome weight of mercury that he had uſed 
to make the precipitate. This is certainly 


wie: Ay it was made with ſufficient ac- 
curacy, ee eee 1 can ow be 


But, after having bd the expert. | 
ment with all the attention of which/} am _ 
capable, Iam ſatisfied that, notwithſtand- 
ing all the precautions the Abbe ſays he 
uſed in this — the fact is the reverſe of 
. "what he repreſents it. I diſſolved 11d vt. 
10 grs. of pure quickſilver, furniſhed by 
Mr. Woulfe, in ſtrong ſpirit of nitre, and 
.diftilling it in a tall glaſs phial, to which 
 _ was luted a glaſs tube, terminating in a 

baſon of water, through which all the air 
loſs of 1dwt. 2.grs. of the quickſibrer ; | 
14A | | as 


a very proper and fair experiment, and 


5 10 found by cairfilbpeeightogs the glaſs; 


Tux PRES A C k. „ 


a8 Well as the quickſilver itſelf, both be- 
fore and after the proceſs; and even with- 
out deducting any thing for a good dea! 
of ſand that was melted into the bottom 

of the glaſe, und for a part of the red 

ee that: Fe amen | 
; "Mioing: reli eee W 
— upon my on addreſs in experi- 


Fon 


ments of this kind, I conſulted with Mr. 


Magellan (who, indeed, firſt ſuggeſted to 
me his ſuſpicion that the Abbe muſt be 
Miſtaken in the fact) and he engaged Mr. 
Winch jun. (whoſe {kill and care in ehy- 
midaal proceſſes no perſon Who is a- 
: quhinted with him can queſtion) to make 
the experiment in the moſt accurate man. 
ner that he IE Meru... 


is 


A. > 7 is AT, an 1 
(Apothecaries weight) of the pureſt mer- 
cury, in the pureſt, nitrous acid; and both 
myſelf and: Mr. Magellan were preſent, 
when he revivified exactly one Half of 
ptoeipitate made from it in a glaſs 
| war a with live coals, in a 


Fever | 
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ag be pen Furnecds F When the * 
was wholly ſublimed into the neck of the 
retort, a very. ſmall: quantity only of a 
| browniſh matter remaining unſublimed. 
The whole being carefi — weighed, to- 
gether with the retort, which had alſo be 
. weighed before the proceſs, it a 
that there was a loſs of 88 grains, whic 
is ſomething more than one third, of the 
weight of the quickſilver- We were all 
atiahed. that it was not poſſible to make 
| ORF xpe aner with! more: farnncls. NI 

The enen with. thn: remaining. 5 
half ounce of quickſilver, Mr. Magellan 
and Mr. Winch attended; when thexyx 
found that, though the glaſs retort had 
loſt ſome weight in the operation, there 
was a conſiderable loſs of weight in the 
quickſilver itſelf, but not ſo owe as in 
the en woe 2d. TIS) = g 

11 20 doi epd al) 

"IM It will 2ppeds;« beides, in the . 5 
this volume, that the quantity of ſpirit 
of nitre, in dephlogiſticated air; is not 
great; and ſince a confiderable qi quantity 
for earth i is actually /contai 
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bot, and depefßteg chen t cok a Bout 
ſeem that it 70 retain ſore proportion 
earth ; nt Peratre ef 
| ie 
Yor ST! Crete 1331 45779 5 S0 gong 
AU gebs Ae dne eas : 
_ -earv only repeat, that it is not y Senn. 
on whieh F would” be un 
any ſtreſs. Let the new fach, from whic 
I deduce them, be'confidered as" by di 
coveries,)and let other perſons draw' better 
inferences from them if chey can. This is 
a new and a wide field of experiment and 
ſpeculation, and a premature attachment 
te h theſis is the greateſt obſtruction 
we a likely to meet with in our progreſs 
through it; and as T think T Rave been 
pretty much upon my guard myſelf, 1 
would caution others to be 1 0pm their 
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5 LEV ATI da 
bei ingenious „Abbe Nollet u 4g: 
1 example of the danger of à fond ad- 
herence to ſyſtems, and Dy. Frafllin of 
the advantage ariſing from a" Kedlity”: in 
0 forming or rejecting them as phenomena 
decur. As it "was his example and en- 
; eduragement chiefly” that led me to at- 
: _ tempt. 


* TY " ; d X 5 
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| tempt philoſophical myeſtigations, it is his . 
example that I propoſe to form N 
- upon, and that I would. recommend to 
others. I am ſatisfied that no mag can 
propoſe a better. It is a diſpoſition of 
mind that ſits: the eaſieſt: upon one's ſelf, 
and is, at the ſame. time, the moſt fa= - 
vourable to the advancement of ſcience — 7 
With reſpe& to myſelf, I can truly ſay, that 
I uſed all the cireumſpection that I Was 
capable of at the time hat I made my ex 
periments, but many things which I over- 
looked at firſt haye occurred to my reflec- 
tion afterwards; and as this was frequent: 
1 the cafe before I publiſhed my obſerva» 
tions, it may alſo be the caſe after I have 
publiſhed: them—To Marr ge Ke tags 
philoſophers. - 40000 
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3 Moeati, « on Ts nk a | 
the Chevalier Landriani, of my obſerva- 
tions op the u/e the blood, informs me, 
thatihe' had made the ſame obleryations, 5 

with a view to prove a.conflant and rer 
gular: girculgtian of phlegifo u, as well ag 

_ of blood, in the animal cconOmy. and 
to ier, where it ne the Tyſtem, 2 


EA * 5 7 , 
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it A Ad hett it is bange bh: | 
ſo that his views Bay been much mote 1 5 

extenſive than mine. T think myſelf ha 1 5 

py that my objects And ideas Have, in any. 5 


reſpect, coincided with his 2 
1 a 5 Wy dine OE. any. ad Beek . 


Mr. Volta, a8 W. n appest, by h his letter 
to me, inn the Appendix, is very 1 AE. . 
fully employed on the ſubject G in nflatn= - 
maäble air, natur: Land Artificial. He 
alſo greatly diſtinguiſhed himſelf by his 
Experiments and obſervations in eleftrici ty, 
as appears by his publications on that fub- 
ject, and eſpecialiy by the diſcbvery of 
che truly der eleBrophoris, "hi ich, 
if live, will make'a' conſiderable güte 


in the Continuation f 1 : 2 Elec. 
er. tO Na ia dne 


74 8 
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5 Thi Buca haillnes has diſtin inguithed | 
himſelf by his ſucecfsful SIE 
various branches of philoſophy,”"efpeciatt . 
electrielty, and the dodrine'of Ait. Thr rec 
memoits on this] laft Tub ect he h 3s bien 
ſo obligidg as a Heede 0 me, 
together with a preſent of a moſt ingenious % 
| apparatui for condufting experiments. dn 
air, both in water and in quickfilver; 
811 b 2 1 without 


8 
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without the neceſſity of dipping our r hands 

in either of thoſe fluids; 3 and he bas hit 

upon various contrivances . to facilitate | 
ther particylar procelſ 5 5 0 


Having had N to give this 40 
count of ſome of my fellow labourers in 
this branch of Philoſophy, I Da proceed 
ing t. to ſome of the 1 in e 
e r Wane > 471 | 


ID ad i+4/) 


* artic] cles yas 10 ce to 1 — ſome 
time with me at Calne; towards the end of 
the laſt ſummer, and to give me his aſſiſt- 5 
ance, both eee ome inſtruments 
with which I was not much acquainted, 
and in conducting ſome experiments, 


which required more/philoſophical know- 
ledge of ſame. kinds than I was maſter, of! 
Having, among other things, mentioned 
to him my wich to meaſure the. nefrafine 
| BER, &f the different Ends of air, he ſug- 
geſſed the manner gf doing it mentioned 
0 his letter, and ye made the trial with 
alle and tr ous air. But as I ex- 
_ as he, or Si would. repeat 
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| * experiments with more attention, and 


extend them to all the other kinds of ait, 


Ih neglected to make any re gifter of 'whiat 
| ' we ſerved; and therefore cred him to 


ſend me the beſt account that he could 


recollect of it, as it would be better that to 
ſuppreſs it intirely. He readily complied 


with my requeſt, and, at the fame time, 


favoured me with the other curious parti- 


culars mefitioned in his letter. 1 bink 
it would not be difficult, by phlogiſticat- 
ing common air in the mafiner chat ke 

4 viz, burning inftammable air in it, 
to aſeertainthe quantity of phlogiſton con- 


tained in inflammable aif, in propoftion 


to what is contained in an equal bulk, or 


5 weight, of nitrous air; but I have not, 


at preſent, leifure to attend to it. 


I. Mr. Henry $ letter as not eier 


with x view to publication, but he War ſo 
obliging as to conſent to it at ity requeſt. 
T wiſhed' to pabliſh it, not onfy on'ac-" 


count of the greateſt part of the experi- 
ments mentioned in it, hirft are very” 
curious and valuable, but likewiſe on ac 


count of one, (No. IV.) in which the reſult 


is different from mine on the ſame ſubject, 
| b 3 vi. 
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viz. on the vegetation of plants in fired airs. 
this having been made with a particular 
attention to a circumſtance, which he and 
Dr. Percival had overlooked before, the 
ſtandard plant being now kept, in confines, 
and, not in the : ohm: air. 


„VV 


"7 wiſh is —_ to have the ſubjec 
fairly examined, that the truth may be 
aſcertained. I would alſo take this op- 
portunity of obſerving, , that I can eaſily 
conceive, and allow, that a ſmall propor- 
tion of fixed air may be favourable to the 
preſervation of ſome. flowers, on account 
of its antiſeptic virtue; and alſo that, by 

its gentle ſtimulus, it may promote the 
growth of plants, without ſuppoſing, 
with Dr. Percival, that it affords. them a 
proper pabulum: but how much of this 
kind of atmoſphere a plant will bear can 
only be determined by experiment. In 
this view what both of us have done may 
be equally uſeful. ,- But the reſult of my 
experiments would not, certainly, have 
been l From t the: doctrine l his 
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bas Laiidfiahi, and f Sigriot Volta, were 


bot ſent me with a view to their being 


made public; but I Have ſo tuch confi- 
dence in the fieddiRip of the! writers, ad 


to be fatisfled that tte will riot be di- 
pleaſed with me for the liberty T have 
| kae, as there was not tim e to evjſll 


them off the ſubjedt; | 


7 - Binge Ay were eat to wn ic jad; have 5 
fereivedl 4 very lobg letter from the Che- 


_ balier Landfial,; whikth he deſires the td 


publiſh. It contains, among other things, 


- particular deſc ription of his new, and 


ty ingenious exdioiheter; of which, he 
Mot at the ſame time. io bbliging as to 


| mike me 4 preſetit ; àhd, being the very 
inffrument Nhat he 2 als of in his 


tour through Italy Y, in order to. eſtimate | 
the ſalubrity of the air in differetit Places, 


I hall ſet a particular value upon it, But 


as the length of the letter, atid other cir- . 
cumſtances, make it inconvenieiit to me 


to publiſh it, I hope ke will excuſe my 


— ining t6 db what would otherwiſe 


ne ny oy. agreeable to me; Ken * 


LF) . 5 $24 
wo 4 & © # % * } 7 
"= „ 


E. Weil 2 
"Pty" and iy. The letters of He Cheva- 


b 4 . >; 


* 


0 


o — — - — 
— _ * X 
—_ . 


1 
$48 

Ss 
1 bh 


— ECT. — — ? , , . r — 4 4 — — 4 
g ; ; : 2 — ng "x. on — 1 4 
a o — ncy” 0 — — — — — 
— — — — — — 
er * — — — — — — ——— p — — * ITY 2 — — 
— * = N I. SOL 2 8 , 3h EN 2 N "x 7% *. * * * 
. n Mg VET . 1 0 W x; p 


cerning the acidit ity 


\ 


. Tam BB EFAGE. 


In this letter be, i in a very ingenuous 
manner, acknowledges himſelf convinced 
by the experiments of Mr, Bewly, recited 
in my laſt Appendix, of his miſtake con- 
F fixed air ; but he 
endeavours to vindicate himſelf againſt 

my charge of, his having miſtaken 8 
meaning in ſome particulars. I have no- 
thing to add to what I then obſerved on 
the ſubject; and it gives me no pain to 
be thought to have made a miſtake, by a 
perſon who is ſo truly a philoſopher ; ſo 


indulgent- to others, and fo. Aer us 


with les W -.,., 19:5 


I have. the pleaſure to r my 
readers that Mr. Gibelin, who has given 


fo good a French tranſlation of the firſt 
volume of this work; and who has alſo 
_ tranſlated the ſecond, is at work apon this i 


volume alſo. 


In the firſt volume of this 8 p. 203. 5 
WF ftrongly. recommended Mr. Smeeton's 


 Gir-pump, as greatly ſuperior to thoſe. * 5 
the common conſteuction „ and therefore 


far preferable i in any experiments relating 


to air. I have the pleaſure to find that this 
7 recom- 


# 
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recommendation has not- been withious 
effe&, the demand for them being nom 
pretty conſiderable; eſpecially as. Mr. | 
Nairne has been induced. to give particu- 
lar attention to this excellent inſtrument, 
ſo as to make it with very conſiderable im- 
provements. And I think it proper to 


inform my readers that, in eonſtquenee 5 


of his very cloſe ſtudy of every thing re- 
lating to this buſineſs, he has uſeertained 
the real value of the pump in a much 
more accurate manner than was ever done 
before, and has alſo made a very valuable 
diſcovery relating to the ſubject, and one 
that will enable us to know what it is that 
ve are really able to do by the help. of 
any inſtrument of this kind, of Which 
we have hitherto had Sat very it | 
idea. 


In comparing Mr. Smeaton — | 
one of the common ſort, he has been led, 
by a train of ſtriking experiments and ob- 
ſervations, an account of which he will 

ſoon lay before the public, to diſcover 
that, wien any ſubſtance, containing 4 
"ſmall quantity of moiſture, as leather, or. 
wood, ſeemingly dry, is contained with- 
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in tlie receive, a vapour is ehaled nem 1 
which, mixing with the air, promotes the 
expulſion of it to an aſtoniſhing degree 
ſo that by Mr. Smeaton's gage, which ap- 
pars to be the only true meaſure of the 
quantity of permanent air left within the 
receiver, not more than a twenty thous 
ſandth part will ſometimes remain ;-at the 
ſame time that the common gage, which 
appears to be a meaſure for the rarefaQtion 
of air and vapour together, ſhall ſhew that 
the force of it is diminiſhed no more than 
between 600 and 700 times; which is 
conſequently the utmoſt degree of ex- 
hauſtion that even this pump can effect 
when there is no moiſture within it. But 
this is more than double the power of the 
beſt-made pump of the common cons. 5 
ſtruction. . 5 


lt; 18, however, not a little extraotdi- 
that if wet leathers be uſed, and 
eſpecially. it there be any water in the bo- 
dy of the pump, its power of rarefaction * 
with reſpect to ar, will not, eben in Mr. 
Smeaton's pump, exceed 60 or fo times; 
and = f ſpiric Wy wine . mi xed with the 
5 i water 
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SIN CE Aha aa my of this 
| n was ſent to the preſs, and part 
of it printed, I have received the Reciieil 
de Memoires ſur la formation et fabrication 
die ſalpetre, par les Commiſſaires nommes par 
play ag Pour le Jugement du prix du ſal. 
Among theſe is one of Mr. La- 

5 dw in which he mentions lis having 
made the experiment recited above of the 
Abbe Fontana, and which of them made 
it the firſt does not appear. He ſays, 
however, that he diſſolved two ounces of 
mercury in ſpirit of nitre, and revivified 

the whole of it; and, in conſequence of it, 
concludes, that the pure air; procured from 
the red precipitate formed by it, was pre- 
viouſly contained in the nitrous acid, and 

that no earth enters into the coinpoſition 

of it. He alſo ſays he has no doubt but 
that pure air enters into the compoſition 
of all the e ee ee and 
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that i it is KHiwair that eonflituies their _ 0 
dity p. 602. 


Being n 8 8 ſo 
able a phileſopher as Mr. Pavoiſier would 
advance a fact of ſo much importance, and 
draw fo general a concluſion from it, 


without ſufficient foundation, Limmedi- 


ately went to work to repeat the experi- 
ment once more. I diſſolved 17 dwts. 
13 grs. of the pureſt mercury in an equal 
weight of ſtrong ſpirit of nitre, in a re- 


tort with a long neck, the end of which 


T had bent ſo as to immerge it in a baſon 


of water; and I gave it ſo ſtrong a heat, 
as to diftil} all the mereury that was revi- 


vified into the baſon. This I weighed; 
together with all that adhered to the inſide 
of the retort, which I. broke for the pur- 


poeſe, and found that there was a cleat- 
loſs of 11 dwt. or, making every poſſible 


allowance, 15 dwt. I believe that in this, 


as in other proceſſes for e air, 


the quantity produced, and conſequently, 


the loſs of weight -in the materials, will. 


be different according to the manner in 
which the heat is applied, but that there 
Will always be'n more or leſs of loſs. It is 


very 
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very poſſible, . however, th - there. N | 
be leſs earth, and mare nitrqut geld in uin 
than I had ſuppoſed; and E dp not e 
tend to have been ahle toaſgertain tho a 
act proportion of theſe: 1 Nee 
Nr en nd r 20 DINOBtHT Jeff, 

Nido 6 5 
Mr, eee a Se eg 
that, except this one fact, wiz. the coms 
plete revivification of the metcury from a 
ſolution of it in ſpirit of nitre, all the 
other facts, from which he reaſons in this 
Memoir, were diſcovered by myſelf; but 
that the love of truth obliges him to cor - 
rect the error into which L am fallen, be 
ing of ſuch A nature, that it W 1210 ba | 
Ne e if it __ om credit. ew 


> 7 * } 'F * 


pont would obſerve; thu all thas 
L pretend to have diſcovered: is,' that the 
pureſt air is procured in diſtilling to dry- 
neſs a mixture of earth and ſpirit of nitre. 
This is certainly a fa" of importance, 
which no perſon can diſpute, thouglv no 
_ perſon had entertained theleaſtſuſpicionof 


opinion that I deduced from this fact, viz. 
that air comſiſis f earth and ſpirit of nitre, 1 
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maybe m miſtaken, and bare no reaſon to be 
ſolicitous about it: Let others reaſon better 
from the facts with which I ſupply them 
if they: ean; T-ſhalF liſten to them witn 
attention. But L cannot forbear obſerving; 
that I ſhould be more obliged to them for 
the diſcovery of more fats from which 
to reaſon. "Speculation is a cheap commo- 
dity. Neu and important fatts are — 
eg e and e W of moſt value.” 
A To Trmnecrs ** 
oth oh lars! Karcher that Mr: La- 
| ſe! s pretended” diſcovery: obliges him 
ta deny that the phlogrton of the mercury, 
diffolved in the nitrous acid; contributes 
any thing to the nitrous air produced in 
the ſolution: for the whole of the mer - 
cury being revivified, it neceſlarily fol- 
lows, that it has loſt nothing that was 
eſſential to it. He therefote maintains, 
that nitrous air is the nitrous acid deprived 
＋ Air : and. Tater, 'P- 51 6. Nod if any 


opinion in all the modern doctrine con- 


cerning air be well-founded; it is certain 
ly this, that nitrous air is highly charged 
with phlogiſton, and that, from this quali- 
ty only, it is that it renders pure air nox- 

jous; — it in the very ſame man- 


* as all.other W : 


0 own hypotheſis, „ which is very different 


2. aß much as the air of the atmoſ- 
phere. What can be the, origin of this 
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pecially that moſt ſimple one the caleina- 


tion of metals. If I have completely 


aſcertained en at eee to ales 15 
i Is this, . He OSS 


© cannot 3 | 5 an 88 it is parti- 
I; cly. extraordina that, according to 


from mine, Mr, Lavoiſier ſhould main- 
tain that there is no proper air in what I 


have called nitrous air; when, by agitation 


fu water only, it becomes reſpirable, and is 


ven diminiſhed by freſh, nunc air, 1 al- 


reſpirable air, Ia it e * the 
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Fe © with Mr. Lavoiſler: ol BESS 


der this ſubject, and repeat his experi- | 
ment with care (for he mentions only 


one that he made) and be very ſure of the is 
reality of a fact, which obliges him) to 


decide contrary to what ſeent, at leaſt, 
to be che beſt eſtabliſhed maxim relating 


to air, and alſo conſider it in connexion 
Fi his opinion that all the metallic calces 


- £ 1 8 contain | 
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48-1 always "with to hs. the © earliet 
opportunity of publiſhing"every-new fact, 
and ſeveral have occurred th ine finite this 
yohime has been printed off, I fhall 
inthis Place briefly mention 4 JO that 
| are of ome impo tance. bol 
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ah 1. Ox gal dried diſſolves e i 
trous acid with as mueh rapidity ab ve. 
getable aſtringent fubſtances, and yields 
great plenty of nitrous air; whereas/ani- 
mal ſubſtances in general yield only phlo- 
giſticated air, with a mixture of lambently 
inflammable air, by the ſame treatment. 
New it is remarkable that the gall-is 
ſecreted from the venal blood, which, ac» 
cording to my theory of the uſe of the 
blood in reſpiration, is then loaded with 
phlogiſton; while other ſecretions are 
made from the arterial blood, which _ 

Gn r e . 
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E Nitrous air is dy 5 deoompo 
_ a ſolution of green varied | in Water, 
which, in conſequence of it, becomes of 
a very dark colour; 0 but becomes green 


again on being expoſed to the open 7 
In this and many other properties, the 


effect is the ſame as that of mixing a 
ſmall quantity of ſpirit of nitre with that 
ſolution. This may omg various e 
experiments. LN 


4. A more eee experiment relating 
to the generation of fixed air than that 
which is mentioned, p. 353 with wood- . 
aſhes, is one that I have ſince made with 


the aſhes of pit- coal. Pit- coal itſelf, BG - 


but only. inflammable air, which, being 
fired in a wide-mouthed jar, burns with 
a bright lambent flame, without explo- 
ſion. But the aſhes of the ſame pit- coal 
yielded much air, of which one half was 
fixed, and the reſt inflammable. When 
I had expelled. all the air that I could 


1 
4 yd 
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from a quantity of theſe aſhes, I mixed 


ſpirit of nitre with them, and they im- 


mediately yielded as much air as before; 
5 and of this one half was fixed, and the . 


RTE oe,” reſt 
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reſt nitrous, Mixing more 15 of PR 
with the fame aſhes: again, the us | 
Was the ſame as before. Wert ft. 


4 The electrie 1 or 1 
taken in common air, confined by quick- 
ſilver, in a glaſs tube, coyers the inſide 
of the tube with a black matter, whieh, 
when heated, appears to be pure quick» 
ſilver. This, therefore, may be the caſe 
with the black matter into which I ſup- 
poſed the vitrialic acid air to be e. | 
by the ſame proceſs, p. 221. though the 
effect was much more remarkable in that 
than in common air. The explofon will 
often produce the diminution of the com- 
mon air, in half the time that the Simple 
parks will do it, the machine giving the 
ſame quantity of fire in the ſame. time. 
Alſo the blackneſs of the tube is much 
Tooner produced by the ſhocks than by the 
ſparks. When the tube conſiderably ex- 
ceeds three tenths of an inch in diameter, 
it will ſometimes become very black 
without there being any ſenſible diminu- 

tion of the quantity of air——1 mention 
theſe few /a#s without any remarks, hop- 
ing that by this means I ſhall propagitt 


no > dangerous errors, - 
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INTRODUCTION. 


; . 2 
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HE additions Wer 1 have made to my 
1 apparatus for making experiments on 
air, ſince my laſt publication, have not been 
very conſiderable; but, notwithſtanding this, it 
may. not be. i improper to give a ſhort deſcription. 
of them, and a general account of ſome new proceſ- 
et, as I have hitherto done in an Introduction ; 

ugh a more particular account will be given 
Flome of of them, in relating the K in 


TM they yere principally uſed. | 3 = 5 


1 


At the time of my laſt JERRY: Thad 


rays made uſe, of a boſon for quickſilver; ; 
and, on many accounts, it is, in general. more 
convenient than any other form of a reſervoir. 
But having ſince had occaſion to transfer air 
from one jar to another in quickfilver, in the 
fame manner as I had uſed to do in water, 1 
found it abſolutely neceſſary for this purpoſe, 
to make uſe of an oblong trough, fig. 1. That 
which I have commonly uſed is made of wood, 
ſeven inches long, three wide, and chte deep, 


4 7 


made cylindrical at the botton in order t- 


make the leaſt ons of * neveſ. 


Vol. co B .” "Wy -- 
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2 INTRODUCTION. 


fary. It is only with ſuch an ayparatus as this, 
that given quantities of alkaline and acid airs 


can be mixed, as is . courſe of 
the work. a | 


* 
9 

> one ep ee ey 
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1 Bunt Wund it very conven nt to have a 
3 71 number of glaſs veſſels, ſuch as are repreſented 
ES” * 2, for the purpoſe of making a quantity 
air paſs through a body of water, or aux 
Eind of fluid, or any ſubſtance in the form of 
powder; the air entering by the tube which 
OY to the bottom of the veſſel, and being 
livered by that which is inſerted only at this = 
top. I alſo found it-necefary to have the 
veſſels of various ſizes, the largeſt containing 
about a pint, and the ſmalleſt about half an 
| ounce meaſure of water. The larger end of 
this veſſel I have generally cloſed with a cork, 
and cement; but 1 ſometimes found it neceſ- 
fary to have this part alſq-of glaſs, - with 
only two ſmall ee for the inſertion 
of glaſs tubes. 


14 have 1 had occaſion to 8 uſe 
of a great number of theſe veſſels at the ſame 
time, ſo diſpoſed, as that the ſame air might 
#5: through hem all in. ens, inthe. 
W r 
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In ſome * 4 however — it ne. 
ceſſary to exclude all cement, 

of Wikia, from an appal os of this kind 
having had all the glaſs tubes fitted their ſor 
veral holes by grinding. But this ; 
apparatus very expenſiy „and cipeaally 
repairs of it. 8 . C 


3 | "+ 
. lung phial,: a fig. 3, with a tube fitted to it by = 
grinding, and bent, ſo as to diſcharge the — 
air, or vapour, iſſuing from it, downwards. 
This kind of phial I have generally u "Th 
1 experiments with nitrous vapour. 
phial is deep, in order to admit a ſudden and 
violent efferveſcence without the danger of the 
liquour being thrown over, and the tube ſhould 
be long enough, to go to the bottom of any 
| veſſel in which the vapour is to be delivered. 


I diſtilling ſpirit of nitre, I have _ . 
made uſe of the apparatus repreſented fig. 4, 
' which was invented by Mr. Woulfe, — - 
ing of a retort a, an aludel, if neceſſary, b, 
and a receiver c, with two orifices z one * ; 
foi the diſcharge of the diſtilled acid, and the 
other e, to ſerve as an outlet for the ſu 
bundant vapour; which, paſſing through the. 
Gb tube 7, may impregnate * water in the 


1 5 2 | 5 As 
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| preferable to any other kind 6 5 wing in e 
experimggts. in which air ee be⸗ 
auſe the ialg yield little or no air in any 
heat; and it has the ad- 
vantage of continuing air-tight, when it is 
auite dry and hot, which is not the caſe with 
„„ only. Faving made uſe of a great variety 

| of lutes, * now almoſt confine myſelf to this. 
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T 0 be lee chat r procured 3 
dephlogitticated air from all the ſperies of _ 
earth, at I could procure, by means of ſpigh ; 
of nitfe. 1 have related ptoceſſes in whith - 
this air was yielded by all the chemical 'diftine- < 49 
tions of earth; and though I foundſorne en 2 
more rifraBory | in this reſpect than others, | 
there was not one of them from which 1 was 
275 able to procure more or leſs of this pure 

1 had at that time made trial 'of no more. 5 
hal two of the metallic earths,” viz. thoſe of 1 
lead and zinc. The reaſon why 1 did hot 9 . 8 1 
ceed any farther in this way at that time, Was, 5 
that I knew not how to procure the earths of 
the ſeveral metals in a ſtate tolerably free fre 
pblogiſton, without which I was well aware 
they would have yielded nitrous or Pp og) 
ed air, and not dephlogiſticated. 
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But 1 have ſince, by accident, hit upon a. 
of coming at the pure earth of all the 
metals, with the leaſt trouble oſſible, alſo of de- 
contain, with the quantity of pure earth which 
. after all the phlogiſton is expelled, 
che quality af it, with reſpect to its con- 
vertibility into air. This is effected by diſſolv- 
ing the metals completely, and ag nk the 
. ſalution-to dryneſs in a glaſs veſſel, then em- 
ploy ing more ſpirit of nitre, till ap much as I 
7 of it be converted into air. If much 
iſton do not adhere to the calx of the 
Lo pure air will be rocured at the 4 
ff diſtillation ; but if the 1. be very 
Mee, by containing much es de the 
whole of the firſt produce w be nitrous, or 
| Phlogitticated air wa pure air may not be 
procured till the be fecend or third proceſs. 
was from copper * rt procured Air in t 
manner, as will be related preſently. ben 
0 to treat of air from wy wetal. But! 
vie, for the ſake of better order, to. 
with my accounts of the more perfer? metal | 
before 1 mention the more imperfett ones. 


Teen = diffe1ved © 4 antity of oli in 1 is, 
| e that N loſt Foe Aw As. 

During this ſblutlon it eiae an ounce mea- 
3 of air, mixed with a good deal o of acid va- 


On 


goo it did not become in the leaſt 


from it about half an ounce meaſure of ait, 


half of which, Judging by the fame Fuer, 
was acid vapour, and the remainder pure de 


mained, which, being collected as Ae 
=_ could, weighed three grains; ſo that the air 
above mentioned had been produced from one 


Ys - The pawder that remained was. pure 
old, being ſoluble in agua * 35 I found 
ſome months“ afterwards. 1 


221. | 


This anden of n was * in the com- 


marine acid and three fourths of ſpirit of nitre; 
| and it was remarkable that when I made ano- 
ther ſolution of gold in that kind of aqua regia, 

which I made by impregnaung marine acid 


powerful menſtruum for gold than the com- 
mon . 
nitre, 1 
from the ſolution was not 
The particulars of this pro- 


lows. * 


3 


1 
' AE 


* te joel lu. $1 
for when lime-water was e to it, 


bid, it abforbed more than half of the aife After 
This 1. diſtilled the ſolution to dryneſa, and got 


phlogiſticated air. A browniſh. powder re- 


grain 15 * only, and probably ſomething 


mon aqua regia, conſiſting of one fourth of 


with nitrous vapour, which is a much more 


regia, yet containing leſs ſpirit of 
great a quantity of the air procured 


were as * 


þ 97 of Depblgficated fir 


x diffolved a penny weight of gold j in his 
hut more-powerful kind of aqua 
ht ain the ſolution to 1 10 i a — 1 
Phial, with a ground ſtopple, 1 
about eight ounce meaſures of air, S which did 
not make make lime-water turbid, but was ſo 
much abſorbed by water, that not more than 
| one fourth of an ounce meaſure was left; and 
5 this was not better than common air, but ĩt 
might be a little depraved by ſome part of the 
acid vapour ſtill remaining in it. When this 
| proceſs approached to dryneſs, the recipient, 
was filled with an exceedingly thick ahd white 


cloud. In this experiment alſo the reſiduur 
Was r diſſolved by em aqua regia. 


— 


25 in lie of theſe Seed 1 imagined — 5 
all the reſſduum was not wholly di dlved"by 
agua regia, but the quantity undiffolved Was | 
exceedingly ſmall, and might be ſome imp 
in the gold that I made uſe of. However, that „ 
real calx of gold was produced i in theſe exper. 
ments, is, I think, probable, from the tinge | 
-given to the glaſs in which the proceſs was 
made, which, when the heat was conſiderable, 
. was partly purple, and partly a dark Sold co. 
1 | 9, which no acid would touch. But I muſt - 
; dſerve, that a very light tinge of the ſame 
Colour I once obſerved to be given to a glaſs 
veffl of the ſame kind, in which nitre only _ 5 


i 


ure r in ben ew 9 was a 
by the gold, . I think it by dr 
mal probable i ſuppoſnion:- bat 181 
D 19. el e ebase e is. all 
From four penny- weight fix grains of filver 
4iflbived in the nitrous acid, diluted with one 
third part of water, I got five ounce meaſures 
of nitrous air zand removing the veſſel to a ſand- 
| heat, I got a little very pure air, withour any 
mixture of fixed air; but the veſſel ban 
cannot tell how much en Opens. 
e Ae gh nnd 35 n, 270 

1913 tor otciaret „ EAT tün, . 6 3 if 
1 her dluted 1 pit of nitre upon qhick- 
ſilver, till 1 had got about three ounce mea. 


ſilver, I put the ſolutien, together with the 
cryſtals (a third part of the veſſels being filled 
with them) into a ſand heat; when got firſt fan- 
ty ounce meaſures of nitrpus air, and imm 

ately after that about the ſame quantity of the - 
pureſt dephlogiſticated air. During the rapid 
production of this air, it us exceedingly white, 
and this tube through which it was conveyed, 
was very red with the redundant nitrous vapour. . 
Towards the end of the proceſs the tube was 
tranſparent, and colourleſs though the air burſt 
in lice: clouds within the be 15 | 


heats when jgarding.ons the undi b quick- 


% 


8 —7 
chat metal, which remained after I had diſ. 
ſolved a quantity of it in oil of vitriol in order 
0 


& — 7 


Having at hand a ſmall quantity of 1 
lation of mercury in ail of witrialy which I had 
got when I procurcd the vitzjolic acid air from 
that metal, I poured ſome ſpirit of nitre upon 
it, which was attended with a violent efferve- 


| ſeence, andexceedingly red fumes z nadceatch- 


ing the air which was produced by this means, 
and was not much, it appeared tu be ftirongly 
aitrous. - I then put the materials into a ſand- 
heat, and got about ſix ounce meaſures of air; 
2 finall part of which was. fixed ait, the reſt 
ſtrongly. nitrous. But after this I got twp 


.- ounce meaſures of highly-dephlogiſticated air. 


The reſiduum was a brown friable matter, but 


yellow in the neck of the phial. 


The inſt time that f eee 
from copper, was from the calx of 


vitriolic acid air, and of which 1 
Had a pretty large quantity f n. gy 
this metal for that This 
ſubſtance, when it was well dried, en 


but on putting ſpirit eee it, 4 


«tr, of which pram was fixed air, af 


ing readily abſorbed by lime-water, and mak- 


ron the fveral . 0 


ing it ithid.3; and che cehduum * the but 
Portion was Ants. Ws bas. ee ond 


15 1 1 derbe 

aif from a calx of copper provieyſy formed, 
pouring ſpirit of aire upon it, as I had done bo- 
fore on red lead, and the flowers of zinc; but 
1 afterwards effe&ed the ſame thing immer 


manner, viz. by diſtilling to dryneſs the very 


ſolution of copper from which I had juſt. be- 
fore produced nitrous: air; which I at firſt did 
2 a view to afcertain whether there was any 
fixed air in that ſolution. It is well known 
15 that the ſolution of copper in ſpirit of nitre 
yields only nitrous air; but ſame conſidera- 
tions had led me to ſuſpect chat there might 
be fixed air in that ſolution, diſcoyerable by a 
boiling heat, in the manner in which 1 had ap- 
plied it, „ 
and various other fluid. e | 


With cis view I filed a arge phialwidhthis 
folution, having a conſiderable quantity by 
me, remaining from moſt of my experiments 

on nitrous air; having made it a rule, as much 
| as poſſible, 30 throw nothing away, if I can 
make room for it. No fixed air, however, 
vas procured from this ſolution in the manner 
ANGER rata OY | 


 - 


it boil; 5 00 ſup plying it wich geh i as 
bb piecoding evaporated, I at length got into 
the phial all the ſolid materi b of a very large 
quantity of that ſolution; and when it ap- 


+ 


t abundance. I might have caught, I be- 
liev&* ſeveral quarts.” A conſiderabſe quanti- 


ty 1 did collect, and found about half of it to 


be fixed air; and the reſiduum dephlogiſti- 


Proached to dryneſe, air came from it in very 


cated· The air Was exceedingly cloudy, and : 


mixed with much red vapour. After the pro- 
ceſs there remained a black powder. | 0 15 


g * * 7 7 
PO SOUR „ 


Ts this Mick domi 1 applied more ſpirire of 


nitre, when it preſently became very hor, and 


fumedz and being dried again aſſumed a green 


colour, attracting much moiſture from the air. 
Being again made thoroughly dry, I put it 


again into a gun-barrel, and with. * ſtrong 


heat, got from it about two pints of air, which 
I received in three portions, and obſerved that 
one half of each was fixed air, the reſiduum 
of the firſt and laſt nitrous, and that of the 


middle dephlogiſticated. That the laſt "reſi. 
duum was nitrous, I attribute to the gun · bar- 
rel, eſpecially as the air came very flowly. 


After this proceſs' INT, a of the 17297 = 5 


* remained, | 
. N 3s , 4 * „ r 2 75 
L 4 "444 Tot 34 116; 2 Pay 


"Tei is by no eee that this Wiadsa 


ſhould conſiſt of pure copper and ſpirit of nitre, 


Eo | "© in 


* 


— 


in order to ek dcpblogiſticaed i * Fork 1 
procured it, as will be ſeen id the next experi © 
ment, from very impure mixture of this 
kind, much of i having had vegetable and 1 
animal ſubſtances of - various kinds, ſome ß 
them oily and fatty ones Aiſſolved in it. Nit 
to loſe this matter entirely, 1 evaporated the 
whole to dryneſs, and putting freſn ſpirit . En, 
nitre upon the dry maſs, I got from it, ina 
glaſs phial with a ground ſtopple, a pretty 
large quantity of air, a very ſmall part of 
which was fixed air, and the reſt highly de- 
phlogiſticated· When it was firſt e 
was  cxcedingly turbid and white. o 5 231.4091 
\'y have even bobs this air ſino copper 3 
out the application of heat. For hen 1 
poured ſpirit of nitre upon the black ai abo . 
mentioned, it immediately yielded its bulk of *  Þ 
air, of which one half was faxed air, and the e 
remainder twice as good as common? air. It 
would probably have been quite pure, if all 3 
the common air had been excluded from «the - 0 
KB and 15 Ted. wr e We . 
B i n $43 {3E 26 0 N 
- wikis freſh pine e of nitre, ch DIRT of | 1 
copper in weak ſpirit of nitre, being tried . 
it had been made thoroughiy dry and hot, 
2225 a great of air; but a 
8 5 mo 


gel 6 


| 14 Of lub an, 

almoſt wholly fixed is; n Giſt. 

Of three pints which I once took of thisprocels, 

3 ————— 2 the 

pureſt fixed air, the reſiduum being not at all mw 

affcfted by nitrous. fig Of the ſecond pint | 
Red air, and! of the third 

one half; the reſiduum in theſe two caſes be- 

ing dephlogiſticated, but not more than r twice | 


as good as common ar 1 mm 


The: preceding experiment. x was made wich 
a gun: barrel. From the ſame materials con- 
2 by quickblwer, uſing a burning mirror, 

I got a conſiderable quantity of air, of which 
one twelfth part was fixed air, and the re- 
S If 1 made no miſ- 
take in this experiment, the difference of the 
reſulc from chat of the former, is nt a little | 


W 

| ke might be fuſprted ch he fxed ar from 

the copper, in the preceding experiments, 
might have been attracted by tbe ſolution from 


the common atmoſphere, to which ic had been 
a long time expoſed. This I endeavoured to 
obviate in the following experiment with iron. 
Having gat a quantity of nitrous air from iron 
in the uſnal manner, that is, in a phial with a 
ground ſtopple and tube, where the common 


air has do accels to it, 1 immediately took the 
o em, 


: , 
* % ” 
* 


relduum, e giving Jen an oppottenir of 
getting any thing by communication witk che 
external air; and, in a red ſand. heat got from 
it about rhe fame quantity of air thut it had 
before yielded of nnrous air. One half of this 
was fixed air, preci res lime in lime - water 
and being readily by bn and the 
remainder. was Age niteous. 


an evident from n e hl . 
contains more phlogiſton than copper. The 
cork, indeed, which I made uſe of in extract 
ing this air, was evidently corroded in the ex- 
periment, and might contribute a little, both to 
the fixed and the nitrous air; but the ſame cork \ 
had been uſed before in the experiment with - 
the copper, which, notwithſtanding this cir- | 
_ cumſtance, had yielded the nyo; ar. wy 


: Being determined, if poſſible, to e hl 
| Shlogiſton i in the calx of iron, by the addition 
of more ſpirit of nitre, I repeated the proceſs; 
and uſing now a glaſs phial with a ground 
ſtopple, in a Bad her, as before, I got thtee 

ounce meaſures of air, which was highly de- 
phlogiſticated. A ſmall part of this air, how. 
ever, was evidently fixed air, making lime- 
water turbid, but pot more "than 1 is uſually 
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1 . The bulk of the pg A ain was "Rin i 8 
ſame dark brown colour with the common ruſt 
of iron; but towards the neck of the phial a 
part had been ſublimed of a light red colour, 
and above that again was a powder of an e. 
ceedingly beautiful yellow, to appearance ex- 
actly like Me bu it en Meer WT 


flame. | 
. 25 


I did not rarer to procure i depo? 


2 air from lead by a direct proceſs. But 


nce all the calces of lead yield this kind of air 


- with ſpirit of nitre, there can be no doubt bur. 
that the proceſs would have ſucceeded as well 


with this metal as with the reſt. . 1 will juſt ob- 


ſerve, however, in this place, that though, when - 


I publiſhed my ſecond volume, I was obliged 
to have recourſe to the proceſs with a burni 

mirror and quickſilver, in order to get pure 
air from litharge, I have ſince got a little of this 
kind of air from it in a -gun-barrel, together 


1 with the fixed and. nitrous fe which F had 


801 from i it before. 15 ag My 


Ot all the Weih- or bci, on which 
1 have made experiments, tin evidently con- 


tains the leaſt 9 T have obſerved 
| indeed, 


from the Terveral Metals. ws 7 5 


müss in my "firſt volume, when 1 had. Joft 
diſſolved all the metals in ſpirit of nitre,, that 
this yielded nitrous air as well as the reſt. But 
had I proſecuted the experiment, 1 ſhould | 
have found thar the proper nitrous air which 
it yields is in very ſmall quantity, that the 
greateſt part of the produce is that Kind of 
| ves air in which a candle burns. with an en- | 
larged flame; and, what is very remarkable, i is, 
that the earth of this metal, though it does give 
dephlogiſticated air, is as refractory in this 
reſpect as flint, yielding no more of this ay 
than about che ſame quantity which that ff 
cies of earth yields. This metal alſo yields no 
fixed air; but ſeveral of the circumſtances at- 
tending this ſolution, being pretty remarkable, 
and I having varied then pretty much;'it way” 
not be amis to recite ſome of them. N + 
| Tin did not diſſolve fa as to Yield" air in 
ftrong ſpirit of nitre, but was affected by ir in 
the manner that Mr. Macquer deſcribes. With 
an equal quantity of water and ſpirir of nitre, 
it diſſolved with great violence, and 5 dwts. 
6 grs. yielded about 15 ounce meaſures of air, 
about one fifth of which was abſorbed by 
water, being the nitrous vapour, fo often men- 
tioned above, diffuſed through the air. Before 
this part was waſhed out, a candle burned in 
the air naturally ; ; bur when this part had been 
IG 1 PFF 
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: abſorbed by the water, a candle went aut in 
it. The former part of the produce, which 
was rlirec-fourths of the whole, was hut licht- 
I nitrous ; for two meaſures of common air 
and one of this occupied the ſpace of 21 mea- 
ſures; and the laſt part was proper phlogiſti- 
cated air, neither affecting common air, nor 
being affected by nitrous air. Had I taken 
the e in ſmall portions, the firſt produce 
0 would, 1 doubt not, have been proper nitrous. 
air, as I had firſt found, 1 particularly ob- · 
ſerved that no part of this air, though readily 
abſorbed by water, made lime-water turbid, Þ 
that it contained no fixed . 


After this, diſtilling the rf LRN to 8 
in a glaſs N with a] ground ſtopple, got 
about twelve ounce meaſures of air, in four 
parts; of which a portion of each, and eſ- 
pecially at the firſt, was readily abſorbed by 
water, but without. making lime-water turbid, 
When this ingredient was waſhed out, the air 
which had lodged within the phial was phlo- 
giſticated. Then the firſt portion of the pro- 
per produce of the materials was common air, 
the ſecond twice as good, and the nens 
portions were exceedingly more, 


Putting more ſpirit of nitre upon che reſi 
* I got only an twice its bulk of air, 
and 


— 


* 


from ihe ſeveral Metals.” „ 


and part of this was fixed air; and in all re- 
ſpects this proceſs ſeemed to reſemble that with. 
flint. After this T weighed the reſiduum, and 
found 1 it to be 5 dwts. 2 gts. 


6 1 . 2 1 


The phonotmbtis Seen dne the Solution of : 
tin being ſo very remarkable, I repeated it ſe- 
veral times, with a conſiderable variatlon of 

circumſtances; and the following appeared to 
me to be worth reciting, Idiſſolved a quanti- 
ry of tin in a quantity of ſpirit of nitre, di- 
| Jited with an equal quantity of water; when 
the ſolution was at firſt very ſlow, but after- 
' wards very rapid. In the courſe of the pro- 
ceſs 1 ſeveral times took a ſmall quantity of 
the air to lime-water, but it was not made in 
the leaſt degree turbid, though a mall part of 
the air was ablorbed by it, | 0's gr 
1 edel the whole reliobs3 in 1 Wut parts, 
and found that the firſt was ſo far nitrous, that 
two meaſures of common air and one of this 
occupied the ſpace of 2 2 meaſures ; the ſe- 
cond was a little more nitrous ;; in the third 
the ſame meaſures vecupied the ſpace. of 2 4 + 
meaſures ; but in the laſt the air was leſs ni- 
| trous, the ſame mixture occupying the ſpace | 
of 2 © meaſures,” Towards the middle of the 
proceſs, the air was very white, and continyed 
ſo a long t time. N. B. In the firſt of the por- 
E. 2 tions 


20 i of DepPiogyticures aun, G.. 
| 
tions of air above mentioned a eanile bard 


very bright, and with a crackling noiſe; in 
the ſecond and third it burned with a large | 
flame, and very ſilently, a blue flame being very 
diſtinctly perceived ſurrounding the central 
white flame; the fourth mne a candle. 


When I N get no more air without ** 8 
ditional heat, I applied the flame of a candle, 
and afterwards of two candles; and then took 
about half as much air as I had got before, in 
fix portions ; of which the firſt was nitrous, 
in about the ſame degree as the laſt part of the 
former produce; the ſecond was ſo much ni- 
trous, that two meaſures of common air and 
one of this occupied the ſpace of 2 meaſures; 

the third hardly affected common air at all; 

the fourth was twice as good as common air; 
and the fifth and ſixth portions, which were 
four times the quantity of the preceding, 
were highly dephlogiſticated. N. B. The 
third, fourth, and fifch portions were exceed- 
ingly turbid; but the laſt was quite PRES com- 
ing very flowly. 


In theſe two proceſſes, with and ha 
foreign heat, we ſee a pretty regular gradation 
from the moſt i Ae to the moſt pwe Kind 
of - 2 . 


„ 
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; «4 + 
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SECTION u. 


of the Pe which A the Solution of 
| ſome of the SRMI-METAILs in Spirit of Nitre. © 


Metals have been denominated pure, or im- 
pure, from the property of malleability only: but 
this circumſtance ſeems to have no connection 
whateverwith their capacity of yielding any par- 
ticular kind of air, when they are diſſolved in 
any of the acids. Of the proper metals lead, cop- 
per, and mercury ſeem to be preferable to the reſt 
with reſpect to the quantity of pure air which 
they yield; that is, their earths are more eaſi- 
ly reſolvable into air than thoſe of the other 
metals; and the earth of tin is the moſt refrac- 
tory, little differing, as I have obſerved, in 
this reſpect, from * the moſt Pans ent of 
all the earths. | | 


1 1520 not ads trial of all the gane ne 
having hitherto confined my experiments to 
zinc, biſmuth and antimony, all of which yield 
a conſiderable quantity of pure air by a direct 
proceſs, biſmuth being not much inferior to 
Zinc in this reſpect ; but I have not made any 
.ceurats eee of * | 


C3 EO 


2 pls N 
22 
2 9 A. 9 6 
x oo — — — 
— - 2s 
———————— 


— tv 


— 


= — no 


* 
r 


5 n n 
4272 AAA — 


— — 3 
— —— — 


1 EDITS _- b wy — Em — — — _— . * + „ — =_ Sw —_ „nns — — — — — = = 
_ — n - \ = 3 —_— - - —- : —_— _ — . zz l r 8 8 
2 r _ a . — 2 p = I'D IF rs 0 — MR * 2 . LY — 8 —— ͥ — * — 6 Kaka — 
. * . e — poo A \ r * — YA — * * —_ * k ** — * — — 22 2 . DOES 
— 2 „ a * wy Ty 8 you 4 * — n "Far 1 * Wow. ot x Nagy 4 8 1 * * e 2 * * N * — 3 . SH 7. . ö 2 of 3 - 1 2 = = — 
1 © 3 W = 8 r = EY * 6 — C PTÞ AY — * "—_ The. ; * 3 Did TIO 1 a 7 2 - "RF * * — 
— = by — , ow . \ N 5 . —— —— Y — e dS - \ 2 * = - —_— - * reer — — 
4 Row oor ett our * 258 re * 4, jou — l = — My : \ Pray 5 2 _— 
= N — d : =_ 
, * 8 — ———— * 1 N Ar 18 » _ - . Se l _— _ 
- Py . — » 0 5 . 
iid. ot — TERED Gp, 9 <A> - — , a — K 
* - 8 wt . . 


= * * 1 A 

8 : 8 
K 2->0 0 e 
- * + wo 


— See. + can Þ FL 
— * VET —-— 
— I CS 
* 0 
2 * 7 1 
— * . ene — << ry 
' — g . 
r - 
b — . Tn nao Sand O08 30" Ie 
— — 


B II NO 


n __ = 
2 7 8 
wo * . = _—_ 
24 wo ws ve 
CT EO En 
— 


«a. Of the Phenomens which attend 


In all theſe experiments with metals, or K. 
mi- metals, the proceſs ſeems to proceed as fol- 
lows. The ſpirit of nitre, by means of the 
ſtrong affinity which it has with phlogiſton, at 
firſt ſeizes upon that principle in their compoſi - 
tion, and thereby demetalizes them, leavingthem 
mere earths, with more or leſs phlogiſton adher- 
ing to them, according their reſpective natures. 
This remaining phlogiſton in the calces, the 
ſpirit of nitre ſeizes upon next, and with it 
continues to form nitrous air, as well as with 
that phlogiſton which conſtituted the metal it 
ſelf, or the phlogiſton of any other ſubſtance 
by the ſolution of which nitraus air can be 
formed. Probably, however, a portion of the | 
earth of the metal enters into the compoſition 
of the nitrous air, as well as of the other kinds 
of air which they yield, When, by this 
means, the phlogiſton is entirely exhauſted, 
the earth and the nitrous acid together conſti⸗ 
tute dephlogiſticated air; no phlogiſton being 
contained in the pureſt of this air, except what 


may be neceſſary, if any ye neceſlary, to give 
it the form of air, 18 


of the quantity of dephlogifticared. air 

yielded by flowers of zinc an account was given 

in my laſt volume; but in this place I am 
conſidering, in a general way, the quantity 

and quality of the air en is yielded by theſe 
__. qpetals 


oY 
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metals in all the ſtages of heir ſolution in 15 pirit 
of nitre. Judging of the compoſition of zinc 
by theſe principles it ſhould ſeem to contain 
very little phlogiſton, becauſe it is ſoon ex- 
hauſted in the proceſs, this metal yielding but 
a ſmall quantity of any impure kind of air, 
and a very great proportion of the pureſt. 

Allowance, however, muſt be made for' the 
phlogiſton that is probably contained in that 
kind of nitrous air, in which a candle burns 
with an enlarged flame, of which zinc, as well 
as tin, yield a conſiderable quantity. The 
particulars of the Pee w-ere as follows. 


1 completely ſaturated a quantity of ſpiri 
of nitre with zinc. This ſolution, while it 
was hot was fluid, but when it was cold it re- 
ſembled a whitiſh jelly Diſtilling this jelly to 
dryneſs, in a glaſs veſſel, and receiving the air 
that came from it in three parts, I obſerved 
that the firſt was the common air in the phial, 
very little phlogiſticated ; which ſhews that, 
after the common ſolution of this metal, with- 
out additional heat, very little phlogiſton re- 
mains in the ſolution. The ſecond portion 
was twice as good as common air, and the _ 
was as ue! as on chat 1 had ever met with. 


At anoches time cher 1 repeated this experi- 


. n received the air in more portions; 
| C 4 © LL but 
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but the general reſule was the fins; except 
that between the phlogiſticated and the pure 
air, there was a quantity of that kind of ni- 
rous air in which a candle burns with an en- 
larged flame. That it was preciſely the ſame 
| Kind of air that was procured by the direct 
| ſolution of zinc deſcribed above was evident, be- 
cauſe after that vapour (which is always the 
cauſe of this peculiar phenomenon) was waſhed 
out of it, it neither affected common air, nor 
was affected by nitrous air; being the ſame 
thing with that which I have termed phlogiſti- 
cated air, and which is always the baſis of this 
peculiar kind of nitrous air. 


This remarkable fact Felt to proye that 
this ſpecies of air contains leſs phlogiſton, in 
proportion to its bulk, than phlogiſticated air, 
and conſequently that the vapour which is the 
cauſe of this peculiar property, and which is 
readily imbibed by water, partakes chiefly of 
the nature of the nitrous acid. For, in all theſe 
_ proceſſes, every produce of air has leſs and 
leſs phlogiſton, till we came to the laſt, which 
contains the leaſt poſſible. Alſo this kind of 
air coming between the phlogiſticated and the 
pure air ſeems to ſhew that, if that which con- 
ſtitutes the enlarged flame be phlogiſton con- 
tained in the air itſelf (and indeed it can hardly 


admit of any other ee, it muſt be in 
a ſtate 
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A ſtate not perfectly ban with that nitrous 
acid vapour. We ſee alſo that this diffuſion 
of phlogiſton, and the looſening of its connec- 
tion with the other conſtituent parts of the air 
is that ſtate of it which immediately precedes 
its total diſappearing. For immediately after 
this kind of air, we find x the: next produce co 
have b ee at all. 


Leſt this intervention of the abies ni- 
trous air between the other kinds of air, and 
the pureſt of all, ſhould, have been occaſioned 
by ſome accident, I carefully repeated the ex- 
periment, and found it in the ſame place 8 
ſecond time. Having diſſolved a quantity of 
zinc in a quantity of one fourth ſpirit of nitre 
and three fourths water, diſtilling the ſolution, 
to dryneſs, and receiving the produce in four 
- portions, the firſt was only common air ex- 
pelled from the phial, and not ſenſibly injured;. 
the ſecond was inflanmable nitrous air (as we may. 
call that kind of nitrous air in which a candle 
burns with an enlarged flame) the third was 
8 dephlogiſticated air, about four times as pure 
as common air; and the fourth was as . | 
as any thing I have ever examined. 3 


Excep t 8 * air, which ! is | always con- 
tained boch in dephlogiſlicated and in common 
en air, as en when they. are de- 

com- 


4 
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compoſed by nitrous air, no fixed air comes 
from zinc. The d ephlogiſticated air from 
biſmuth alſo has no fixed air in it. Having, 
however, diſſolved a quantity of biſmuth in 
ſtrong ſpirit of nitre, and afterwards in a mix- 
ture of half fpirit of nitre and water, I found, 
as I have noted in my regiſter, and as I think 
I ought not to omit mentioning in this place, 
a a ſmall proportion of fixed air, making lime- 
water turbid and being readily abſorbed by 
water; but I imagine that this muſt have 
been owing to ſome accidental circumſtance, 
which I did not attend to; for I have more 
than once repeated the experiment, with this 
very view, without being able to obſerve any 
fixed air in this part of the proceſs. The re- 
mainder of the air was ſtrongly nitrous, 


Putting the alt formed by the ſpirit of „ 
tte and biſmuth into a glaſs veſſel, and diftil» 
lng to dryneſs, with a ſand-heat, I procured Wa 
from it about twenty times its bulk of air, iv 
the firſt part of which there was ſome fixed 
air; but all the reſiduum was pure dephlo- 
| gilticared air, efpermily at the laſt,' 


Having poured; a e of ſtrong Piri of 
nitre upon ſome powder, and ſmall fragments 
of antimom, the whole was reduced, after 
ſome days, to a whitiſh ſubſtance, of a La 

thic 


the Solution of 


| thick conſiſtence, without yielding any air, 
A quantity of this ſolution I put into a glaſs 
veſſel, and with a very ſtrong ſand-heat I got 
from it about ten times its bulk of air, about 
one third of which was fixed air, being readi- 

f ly abſorbed by water, and making it turbid, 
and the remainder was dephlogiſticated. To- 
wards the end of the proceſs the proportion of 
the fixed air was, as is uſual, very ſmall, and 

the e eee, air was of the pon kind, 
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- 1g view to det 


ine air was one of the firſt kinds of fac- 
titious air, the nature and properties of which 
have been tolerably inveſtigated. That it is 
an acid ſui generis, I conſider as fully deter- 
mined, eſpecially by the very ſatisfactory ex- 
periments of Mr. Bewly, related in the Ap- 
pendix to my ſecond volume. 
potheſis I intirely acquiſce. 


been the opinion of the ableſt chymiſts, that 
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With this hy- 
But as it has 


all the acids are ultimately the ſame, under dif- 


| ferent modifications, and in different combi- 
natjons ; ſome of the experiments recited in 


my ſecond volume made me think it poſſible, 
that the acid called fixed air, may be one of the 


modifications of the nitrous acid; and as it ex- 
tinguiſhes a candle, I ſuſpected that, in this 
peculiar modification, it contains pblogiſton, 
and perhaps earth; as ys if not all other | 
kinds of aur, do. LE 


for procuring} nitrous air, / except” 


"And propeitions d | fixed: air in every 


metals; and likewiſe in al oſt all the 


ſes for procuring dephlogiſticated airs: though 7 
none of the ſubſtances, ſeparately taken, could 


be diſcovered, by any of the uſual t 


contain any fixed air, particularly ſpiritof — 


&c. And though ſome of the ſubſtances, 
from which I got dephlogiſticated air fg 
tain fixed air, the quantity that mey 


from them hy any Qs proceſs is 'nſfiing, 5 
compared with what they may be made to 
yield by ane with 1 of wire, n 


„C 


e ti vo 501. vr 55055 


| Alfo h a of 7 ſubſtances, as ok | 
calcareous earths, and red lead, do contain a 


. conſiderable quantity of fixed air, it mig t be 


preſumed that the ſtronger: acid of nitreSwith | 


which they were thoroughly moiſ 


with which they united; with a very great dest 


could not fail to expel the fixed air they on 
tained before; this being the weakeſt, and 
ſpirit of nitre one of the ſtrongeſt of. all the 
acids, eſpecially as I have found that.chall, 


and ſome other :ſubſtances, which cannot be 
decompoſed and made to part wich their fixed 5 
air by heat only, are eaſily made to part with 


it 1 oY the acids. 1285 not only do theſe fub- 


\ * 


| W 
n the | 


ſtances 


- 


Produftion'of Dephlogiſticated Air, 


ſtances yield fixed air after being made into a 
paſte with as much nitrous acid as can be 
made to combine with them ; but even when, 

by a ſtronger heat afterwards, they have been 
made to yield all the air that can be expelled 
from them by this means, both fixed and de- 
phlogiſticated, freſh ſpirit of nitre, and a re- 


petition of the , will produce more air 
al bann kinda, faced as well s the other. 


To theſe OP FILA 3 it mould 3 added, 


that dephlogiſticated mY as well as common 
air, from whatever ſubſtance it has been pro- 


cured, always contains a certain portion of 1 


fixed air, which is eaſily diſcovered when it is 
decompoſed by nitrous 1 or in oy. other 
| l n (7% | 


00 


out the ſuppoſition mentioned above, viz. the _ 


tonvertibilitiy of the nitrous acid into find aiv, 7 
ſame combination of phlogiſton 
"Jo apr 0+. Honwever, 1:fobils 36 avs aighs- 
ture to the judgment of my philoſophical 
readers, together with the following experi» 
ments, - moſt of which were made with a view 
to decide this very queſtion ; and I cannot 5 
belp thinking that the ceſult vf them will be 
thought n to * + wipe J el 
un 
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One of the e Lon: a 
very great. quantity o an 0 
ney wrt air was wood-ſbes, burned till they 
were very white, after which procels'i it. might 
be imagined, that all the fixed. air that they _ 
contained was expelled, from them. I find. 
however, that it is no eaſy matter to expel all 
the fixed air. from wood - aſhes, at leaſt by 
burning them a long time in 2. gun-ba 1 
For after keeping a quantity of them in 2 reds 
beat in a gun-barrel, during many hours, 1 
1 5 chat 93 — I. immediately after. put 

wel. and gave 1 a greater beat, I gat from 
them a conſiderable quantity, of more fixed air, 


But endeavouring, the next 908 18 air from 5 
theſe aſhes again, I found none... 


2 14 i; a 
ERS net, 


One would imagine, therefarg, that after 
not only a complete ted-heat in a.gun-barrel, 
but when, after this proceſs, the aſhes had 
been, well moiſtened with 5555 of hitre (with 
which they unite with very great heat, and 
form a blackiſh ſubſtance) a the fixed air 
they contained muſt have been ſufficiently ex⸗ 
pelled, ſo that whatever is produced afterwards 
muſt be generated by the ſpirit of nitre, Nox 
it will appear by the following proceſs this 
this is the caſe i in a YI. e 
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From Saen of ok, ſuch” as 1 
had from a baker, mixed with ſpiric of 1 nitre, 
1 got, in a gun- barrel, about twenty times 
their bulk of air; the firſt produce almoſt 
wholly fixed air, being readily abſorbed by 
lime-water, and making it turhid, and the re- 


mainder lightly nitrous. After this mixture 


of fixed and nitrous air, the latter of 7258 
came probably from ſmall bits of charcoal, 
and other impurities in the aſhes, the reſt,” 
rhich was by far the greateſt part, was one 
| third dephlogiſticated, given two thirds fixed 
air; the proportion of fixed air diminiſhin; 
ne the laſt, as uſual: but even then 1 
imagined it could not be leſs than one half of 
the whole. When the morn was as quick the 
air was TD: turbid. : 


"Having, by rex re epeated experiments, Teh 
all the fixed air T Ipoffibly could from a quanti- 
ty of wood-aſhes, till, without ſpirit of nitre, 
no more air of any kind would come from 
them, I diluted them with a quantity of that 
acid; and making the proceſs in a gun- barrel. 
got from them a great quantity of air, about 
half of which was fixed air, with the reſiduum 
of the firſt and laſt portions nitrous, but that 
of the middle bu ar army. At the ſame 
time, 19 850 J had I the PO lame reſult from 
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| Wich a greater quantity of ſpirit of nitro. 
plied to the ſame materials, and a greater heat, 
I got more air than before, one ſixth of which 
Was ed air, and the reft 'dephlogifticated. 
This alt, as in all caſes/ in which Fear Baar 
was applied, was exceedingly turbid. 'In all, 
F took at this time about thirty ounce meaſures 
of air, by repeatedly applying freſh ſpirit of 
hitre to the fame materials, Weh though 
carefully collected after each proceſt thaving 

been diminiſhed about one third, of one fourth 
every time they were uſed) were now reduced 
to about one third of an ounce meaſure. This 
being barely ſufficient ſor another experiment 


made uſe of them once _ more, and 5 


ith freſh ſpirit of nitre, 1 got more air 

deem ther, in the ſame proportion with're- 

knot quantity as before; the firſt and laſt 

| ee being nitrous, and the middle part 

„ and one third of the rhol 

— 1 0 Ow” the 3 as 
_ uſu 


* The materials being now "ey mall to e 
any more fatisfactory experiments, 1 diſcon | 
fitived the proceſs ; it having, as 1 think, a. 
bundanely anfwered my purpoſe; proving 

that the fixed air muſt hays come from the ſpi- 
rit of nitre, in ſome reſpect modified by earth 
er pblogiſton, — proceſs, It is poſũble 
4 indeed, 


experiment, but I think there is ſufficient ea 
ſon to conclude; that there would halt been 
ſome portion of fixed air produced in Every ibs 
ceſive proceſs; till the very laft JO of 
the aſhes had been exhauſted, 1 880 


Abe folowing experiment with Wy is 
of. tlie ſame nature wich the preeediig with 
wo ot 2 not carried io far. In this 


* den bee made for me by Mr, Winch 
and valoutics by « ſolution of ſilver in ſpiris 


| have bat wy in w pro farchex profecution-of the 


n of titre eee 6. 5 5 


of aire z | that it ſermetl to contain little ar 5 


no phlogiſton. It is poſſible, e | that 
this HO” not arc be the caſe. n 


A cm of this Gi of Ritre I rer ups 
* red-lead, from which as much air as paſ- 
fble had been cxpelled before by means of ſpi- 
rit of nitre; and uſing a glaſs veſſel, the firſt 
produce was fixed air, with a large reſiduum | 
of phlogiſticated air; fo that there muſt have 
been phlogiſton in ſome of the materials. Buk- 
the bulk of the air, which was about twelve 1 
ounce meaſures, was pure dephlogilticated ais. | 
In this experiment the inſide of the I plank, © 
as well as of the tube through which the ait 
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| 8 | Produttion of — . 


was tranſmitted, was exceedingly red; which 
is an appearance that is no indication of the 
. quality of the air produced, but only of a re- 
hof the nitrous acid, with ſome portion 
Mon adhering to it: for without this, 


of phl 


I preſume; that the nitrous 29-2 nne : 


4 . 


colourleſs. FFF is 


+ Movdlchigting: my having bones e- 
| phlogiſticared air from all the different kinds 


of earth, and even from the pureſt flint, I had 
no ſuſpicion at the time of my laſt publication, 


that it was poſſible to convert g/aſs into air. 
But conſidering that flint is the ſubſtance from 


which, principally, glaſs is formed, and not 


leſs hard than glaſs, I had the curioſity to make 
trial of glaſs itſelf; and the reſult has n 
Fran anſwered my expectations.” MD SUCH $606 


--"Hubitg) pounded a quantity 118 flne OY 
very fine, 1 almoſt filled with it a glaſs phial 


with a ground ſtopple, moiſtening the mate- 
rials with ſtrong ſpirit of nitre ; and with the 


heat of a candle only, I expelled from it- a 
quangity of air,' the firſt part of which 'was 


fixed air, being readily abſorbed by lime- water, 
and making 1 it turbid, while the remainder was 
ſtrongly nitrous. - The phlogiſton neceſſary to 


6.3 Tight 2 8 be ſupplied by ſome- 


"ang. 


A ce gV 18 the gu bm EY copper 
mortar in which it was pounded.” C of the ſecond”. 
produce, part alſo was fixed air; bur the re- 
mainder was highly dephlogiſticated Of the 
whole produce, aboutone fourth was ff Ra 
After this operation, the glaſs was become ex- 
ceedingly white, except at the place where the 
flame of the candle had been applied, where it 3 
was-tinged with a blue colour; which colour, - 
as well as the phlogiſton, might perhaps . 
come from the braſs mortar. Repeating 3 
proceſs, by applying freſh ſpirit of nitre to e | 
materials, without taking them Gt bf the  _ 2 

hial, bur putting it into a ſand-heat, the pro- 
58 of air was the ſame as before; but all ex- 
ceedingly pure, 1 did not attend BE the ger 
125 at this time. * 2, 1 
Let the Hale in dealt in the S8 | 
tion of flint glaſs ſhould; have bad any effecr 
in the r roduction of this air, il n the next pro- a 
ade uſe of green glaſs,” which'i is com. 5 

rock 1 alienate nothing but ſand and fixed) 
alkaline ſalts; and 1 had nearly the ſamè reſult 
as before. For about one fifth of the whole 
produce was fixed air, the reſiduum of the fir ft 
part E Bo: nieren ang of the 15 e ED - pf 

at ot DIFF” 3 


1 — 1 
* 


41 
* * . 
* 
* 
S 


„ G r 


1 * . 7 . * 2 5 s 5 
* 2 4 8 1 2 1 7 n 7 n "8 4 
\ S * 4 : 4 , 1 4 3 „ is —_ +; 3%; . Lp % , 
7 - * > 
4 


D. 
MR” 


Some 


"Sx 


Same time FR this L repeated 8 
ments with part of the ſame. glaſs that I had 


uſcd at this time, and with a particular view 
a free or that might. be produced y and 


3 


filth of the Prodvce was ungueſtionably. fixed 
air, being readily abſorbed by lime: water, and 
making it turbid, and the reſiduum was not 
_ affeted by nitrous air, But the air that came 
next was pure depblogiſticated air, and the 
firſt was exceedingly turbid and white. A 
Se eee 4 
Va ven deen. e rt 


2 


Though there is 3 kid air in 1 bd 
| imagine it will hardly be ſuſpected that there ia 
any contained in it after it is baked, 1, there- 
fore, took a quantity of white earthen-ware, | 


and pounding it very fine, moiſtened it with a 


5 5 of N 

5 mentioned; obſerving that there was a 
great heat occaſioned by the mixture, though 5 
no air was then produced. But diſtilling it tg - 

dryneſs in a glaſs veſſel, I found that the com- 
mon air which had lodged in the phial came 
cer phlogiſticated, perhaps from having 
pounded the materials in a braſs mortar, as in 

the caſe of the glaſs. But the proper producs 
Vas 08 fired air, "mg * e by 


t. Wigch's pure ſpiric of nierg 


SPY als "oh 


time-water. and ! it ; tyrbid,. nn 
ee en enen __ eo | 
. } 6810410 
E ane Farce lies | 
which Mr.Cronſtedt corifiders as a kindof earth 
different from all others, an which mn 
ligingly ſent me by Dr. Forſter, for the pur- 
poſe of examining what kind of air it would 
yield, I got three or four times its bulk of air, 
with ſpirit of nitre, and one fourth of the firſt 
produce was fixed air. But this great pro- — 
portion of fixed air, I ſuſpect, came from the 3 
cork,” which I uſed to cloſe the glaſs veſſel in 5 
the firſt experiment. Without the cork, I got 
air from the ſame zeolyte which gave but 
flight, ſigns. of its containing fixed air, and 2 
the reſt was very highly dephlogiſticated. = 
Hoo the whole, this ſubſtance, with reſpet . 
to its property of yielding air by this proceſs, 


very much reſembles flint. N. B. Spirit of 13 15 9 
nitre mixes with this ſubſtance with * ou | 1 
heat. of 


I ſhall ER OH my account of theſe exper ris 
ments on earths with one on that which is 
called int. tone, from the diſagreeable ſul- 
Phureous ſmell which it yields when it is rub-.. 

bed. The air. that 1 got from this ſubſtancl, 

with ſpirit of nitre, in a glaſs phial with a 
ground Ropple, | was chiefly d air, but 
e W4. the 


r 


— — 
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gas 


m was: ai little nitrous. ee 5 
meaſures of racer and one of this oc. 


cupied the ſpace of 2 + meaſures; which is x 


favour of the 
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© Nitre, in a e Got OEMs 
Ar. . nee 


rr . I 3 as 1 fup- | 


poſed, the compoſition. of atmoſpherical : 174 on 


and had Jong that it conſiſts of //pirit of nitfe 
arth,” each of which may be meaſured: 4 


ad r 


their weight, and alſo of. phlogiſton, of Whick 


we know very little, and the preſence of which 


we have ngt-yet been able to aſcertain by 
the circumſtance of weight; it ſtruck me 
a curious problem, to aſeertain the proportion 
of ſpirit of nitre and of earth in a given quanti- 
ty of it, neglecting the conſideration" of its 
phlogiſton and I have taken no ſmall "pains 
in my attempts to, ſolve it. My ſuceefs, in- 
deed, has not been anſwerable to my wiſhes ;- 
but as my endeavours have not been wholly 
unſuccefsful, and ſeveral things extremely - 
curious and, important preſented themſelves in 
the proſecution of the experiments that I made 


with a view to it, my philoſophical readers 
de, think themſelves 'obliged 


will, 


Th 


to me 


for reciting them pretty minutely. The re- 


a5 m general, has been, that we have reaſon . 


—ͤ— 


to 


3 


* 


7 ivir of Nitre, 


to conclude, chat the great bulk of atmoſphe- 
rical air conſiſts of earth, and that the ſpirit of 
nitre is (together perhaps with its phlogiſton) 
neceſſary to enable it to aſſume the form of 

an elaſtic fluid, and chiefly to im 


that affinity with phlogiſton, on wich nw 
in reſpiration, &c. depends. 


A general method of ſolving this . 
| eaſily occurred to me. This was, to meaſure 
very carefully the quantity of earth and ſpiris' 
} of nitre that I made uſe gf in the mixzure for 6 
the generation of air, and the quantity of each 
| ſpecies of air that | procured ; preferring ſuch 
| _ as I had found to give the greateſt pro- 
portion of reſpirable air, and the leaſt of any 
other kind of air. The loſs of weight is the | 
earth would, I imagined, determine the pro- 
portion of earth in the air produced. vr | 
- to meaſure the loſs of ſpirit of nitre, I propoſed 
to make all the air that was produced pals 
through a quantity of diſtilled water, that 1 
might afterwards aſcertain the degree of aci- 
dity which it had acquired, by the quantity 
of nitrous air that it would produce, com- 
pared with the quantity which it would have 
produced before it was employed in this pro- 
ceſs ; concluding, that that which was deficient 
bad entered into the compoſition of the air. 
Theſe meaſures n to have been a 
com- 


. 


1 —— 43 
* with the quantity and ſpecific gra- 
vity She als produced, on the re 
correct the other. 


With this phauſible ſcheme I 4 went to 
work, foreſeeing nothing that could well pre- 


vent m ſucceſi. But I preſently found that 


the loſs of weight in; the earth that I em- | | ; 


' aged I ſhould never be able to aſcertain the 
quantity of that ingredient, or account of the 
much greater quantity of earth that" is always 
retained in the air when it is firſt produced, 
and conſequently vob hot, than it can con- 
tain when it is cold; in conſequence bf which 


there is always a large precipitation of it in the 
form of a white powder within the veſſel that 


receives the air; and I deſpaired of collecting 
the earth ſo depoſited, in ſuch a manner as to 
aſcertain the W N «fix 1 eee 
—_—” ; 


Wi imagined, 1 that if 1 8 
a aſcertain the exact quantity of ſpirit of 
Mitre in a given quantity of air, it would ſuffice 
for the ſolution, of my problem. For, know- 
ing the weight of the air, and that there was 
nothing to weigh in the caſe but the ſpirit of 
titre. and FE oped, the wel beck the one be: | 


Gr come at "the proper e th Giri 5 


nitre, 


- 


+ n Bap if ini Nie, 


2 992 


nitre, it would be deemec ſomething, to e * 
tain the quantity of it in a given Beater ; 
air, by oth TOP e enen beſides that 

e 2H J XTXTTu.·ĩ;ĩỹ 201 07 Of 
2 But oops OY to the pon old Feats 
lation, I found, as will be ſeen when I come! 

to recite the particulars of the proceſſes, a 
greater difficulty than ever. For the water 
which imbibed the. ſuperfluous acid produced 
more nitrous air, by the. ſolution of copper, 

than the original acid wijuld-have done. 1 
hardly rẽmember any thing, in: the whole 
courſe of my experimenting, that appeared 

. - more extraordinary than this. It ſeomed as if 

there was an increaſe, inſtead of any loſs of 
acid, after part of it muſt have been employed: 
in forming the air, and part alſo had been ne-. 
_— loſt in the courſe of the experiment. 
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1 confulied "FN of my chytical friekds 
upon t this ſubject; but they were all of them 
as much at a Joſs to account' for the fact as 

myſelf. At length, however, f in conſequence 
of obſerving ſeveral ſimilar facts, an account 
ef which will be given in their proper place, 
1 think I ſee reaſon to conclude that the nitrous 
acid is dephlogiſticated in tlie proceſs, and Is 
thereby rendered capable of taking up more 
Phlogiſton, and conſequently of decompoſing 
more 
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des as contain phlogiſ 


chan i it was: before; or elſe that the — | 


nitre, in ſome other manner, acquires ne 


powers in conſequence of being volatilized, But 


this ſubject will be conſidered more fully here 

after. In the mean time I proceed to recite 
my proc ſſes ; and as moſt of them contain 
ſome circumſtances, an attention to which may 
be of uſe to; experimenters; in this way, and 


each of them brought me a little nearer to the 5 


de ob OL 
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count of the eaſe with which air is procured 


from that ſubſtance, it was neceſſary to de- 
| termine, in the firſt place, both the quantity 


of air that any given quantity of it would yield, 
and alſo whether, beſides this air, it contained 


any ſuperfluous nitreus acid, which was the 


caſe with all the mixtures that I made for the 
production of the ſame kind of air which this 

ſubſtance yields; and I preſently found that 
| red-lead contains no eee acid at all. 


i 10 makes the experiment with all due i 


cumſpection, vſing the apparatus, fig. 2, 
tried it when every part of the inſtrument — 
quite * and had never been ne in 


10 by | | any 
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making the experiments with red. lead, on ac- 
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art of it. The gun-barrel-alſo was perfectly 
r ed was made to 
paſs through a of diſtiled water, 
And yet, though. uſed 
red. lead, as much as could be heated in the 
gun-barrel at one time, and repeated the pre - 
ceſs with every precaution that I could think. 
of, I did not find that the water through which 
the air had paſled had acquired. che 
ſible acidity. It did even tutn the juice of 
turnſole, which I tried in one caſe, or of archi. 
which only I had by me Ein 
the ſmalleſt degree, red. 1 


The reſult of en eee 
| y favourable to my purpoſe, as I had now. 
no allowance to make for any acid n 
be in the red- lead that I made uſe of; and 
conſequently I had nothing to do but 0 com. 
pare the quantity of acid that 1 myſelf put to 
the materials, with the quantity that I fhu⁰,ꝗ 
extradt from the water, _ the ar t on. 


14 


Ther 1 * have XK 33 caſion to make 
any allowance for the air yielded by the reds 
| leaditfelf, Lbegan with making uſe of red-lead | 


@ large quantity | 


aſt ſen · 


out of which air had been extracted by y-U 


amy el nt Whatever before x ſo that there jo 
could dave been nothing acid adheting to any 


i 


acid, thar with a quantity of copper it 


f Having 
_ the ſolotion of copper in ſpi 


1 


hea or today ef hls pOWBN; Of chis 3 


I took 2 028. 14 dwts. 6 grs. wich a certain 
meaſure of ſpirit of nĩtre, and putting them 
into a gun - barrel {which I thought would be 
ſufficient for a general leading experiment, 
and. propoſing to uſe a glaſs veſſel afterwards) 
I provided ſuch a veſſel as is anger 1 5 | 
for all the air is: yy ad per 


i 


| 4 ; * 2 W 
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0 meaſures, one fifth of which was fixed air, 


and the reſt dephlogiſticated; and there re- 
mained of the red- lead 102. odwts. 17 grö. 
The water was ſo much eee eee with the 
yielded 
ſeven ounce meaſures of nitrous air, and the 
original quantity of ſpirit of nitre applied in 
che flows n. WR: fixteen ounce © mea· 
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ws a quantity 4s, 


which remained after diſtilling to dryneſs, and 
of 


burning the reſiduum of a [arg quantity 

of nitre, 1 
mixed with it as much ſpirit of nitre as would 
have yielded twelve ounce meaſures of nitrous 
got from this mixture ſeventeen ounce 
meaſures of air, one third of which was fixed 


lr and the. rſt, dephlogilticated - and _ 
vater through which this air had paſſed 710 x 
[? rag meaſures of nitrous air. 


"Theſe refills. encouraged. n me to ei in 
the. ſolution of my problem; for there was 
evidently a loſs of acid, which I ſuppoſed muſt 
haver entered into the compoſition of the air 
that was produced by the proceſs, though 
even at that time I could not help noticing, 
that a good deal of the acid was loſt in another 
wap, as the air above the water, through which 
the generated. air paſſed, had been Fxcordingly 
red in the courſe. of the proceſs, i and con- 
ſequently that a great part of » acid that 
cConſtituted that redneſs was neceſſarily carried 
off, along -with the generated air, into the 
baſon where the recipient was placed. I alſo 
obſerved that the water through which the air 
had paſſed emitted very copious red fumes 
when it was decanted into another veſſel, 
which muſt have been atpended with another 
very conſiderable loſs of acid. And the loſs 
on theſe accounts was, in fact, much more 
than I ſuſpected at that time. The reſult, _ 
however, convinced me, that I- had uſed too 
ſmall a quantity of water for the air to paſs 
through : for that the acid, after being em- 
ployed in this proceſs, was in a ſtate not to be 
eaſily combined with water. With this hint, 
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© Mixing the ſame quantity of ſpirit of nitre 
with the reſiduum of the fed- lead in the laſt 

experiment, after which, when it was well 
dried, it weighed 102. 4 dyts, o grs. it now 
yielded fifteen ounce meaſures of air, a ſmall 
part of which was: fixed air, and the reſt de- 
phlogiſticated. The water impregnated with 
the ſuperfluous acid now yielded nine: ounce 

meaſures of air; which was two more than in 
the former experiment, and the: reſiduum 
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Not having now. g ſufficient quantity of this 
obſerving that three ounces of it, without the 
addition of any Ipirit of nitre, yielded twenty- 
five ounce meaſures of air, one fourth of which 
was. fixed air, and the reſt. dephlogiſticated. 
And ſuſpecting that the ſtrong yellow ſpirit of 
nitre was not ſo proper for this purpoſe, I had 
recoutſe to ſome that was quite colourleſs, 
with which Mr. Godfrey had ſupplied me, as 
being perfcAtly tres om, any chers l Of 
this 1 put upon three ounces of red-lead, as 
much as occupied the ſpace of 4 dyts. of water, 
aue Fach ith copper. ee 
ounce meaſures of nitrous air. Making all the 
Vor. III. ö air 
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air that, was generated in this proceſs paſs 
chrough à large quantity of Water, this water 
was ſo much acidulated, that when it was, | 
poured upon copper, it yielded eighteen ounce 
meaſures of nitrous air, which is four, ounce 
meaſures more than the original acid would | 
have yielded. And beſidès, The acid thus Tec- _ 
tified," as I may fay, bein extremely. volatile, 
a good deal of it py *eſcaped from the 
water, both while I Was transferring it” from 
one Phial t to r and allo while it Ned 1 
the Phial. - 
In et experimeint 1 5 this kind, hen 
the quantity of nitrous air from a Wen ſpirit 
of nitre and copper was nine ounce meaſures, | 
te water through which the air produced b * 
its means had paſſed, yielded alſo exa&tly | nine 
ounce meafyres, beſides the loſs FOR! the cau 
above mentioned. pms 
Being willing to try ay "the Kinds hex irit 
of nitre-chat I had by me, Tnext wadle u ule 'of 
the pure ſpirit of nitre mentioned above, made 
by Mr. Winch. Of chis 1 mixed with three 
ounces of red-lead as much as occu pied the 
ſpace ol 8dwrs. of water, when the produce 
das forty ounce meaſures: o air, of whi about 
five ounce meaſures was fixed air. T be. water 


b EB N it had pale, after making all 
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proper-allowanees,-and vfing a variety of pre- 
cautions in applying it to the copper; too mi- . 
nute to be mentioned here, I judged to pre- 

dute im all twenty-four ounceneaſures-of ni- 
trous airy which J found to len more 


than che >; Ina dons, of this et wor would 
1 re PP _ * 391 bh * 
The esel debe expettioents"s Ihe 
ag before I had much ſuſpieion of the og 
difference in che produce of nitroùs air a 
ſioned by: che applicaribn of beir, 46th 5 5 
ſometjmes very conſiderable, and by ne wenns 
in the ſame proportion in all eaſes; ſome Kinds 
of the acid yielding' almoſt the hole: prodtee 
witliout external heat, and other kitids yo x. 
more than one half I therefore tnbughit it 
neceſſary to go: or this proceſs' fte more 
with a view cake cireutſtants, *andithe teſult 
was ſtill the ſame as before, che water throu | 
which the generated air had paſſed ptodiicth 
more nitrous air than ehe whole” quantity bf 
the.acid employed 4n-the experiment w 
eee IA A L „ © 21503 ni 
| a" 3 i 3081 boilqqut ei doidw' 3s 
The e f ak; ald uſed at his 
time occupied the ſpace of 4 dwts. of · Water, 
and when applied to copper I could CR with 
any application of heat, male it re 
er n x ede 


*** | quantity . 
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that could be - 
of the water 
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quantity of this acid had been mixed with 


red- lead, which was afterwards put into a gun- 
barrel, and had been made to yield allo the air 
tracted from it, one ſeventh part 

rough which the air bad paſſed = 
produced two ounce meaſures of nitrous:ait:; | 
ſo that the whole quantity would have-been 
fourteen ounce meaſures ; and this was after 
the water had been decanted firſt: from the 
veſſel repreſented, fig. 2. into another Phial, 
and, ſome. time afterwards, from that into the 
ſmall phial containing the copper. And it 


ſhould be conſidered, that after this proceſs 


-(if it be continued till the water begin to emit 
air, a circumſtance of which an account will be 
given hereafter) it 18 ſgg exceedingly volatile, | 


that it is not poſſible to pour the water from 


. one veſſel to another without the diſcharge of 


very copious red fumes, in which a good deal 
of the acid muſt. be loſt. There muſt al ſo be 
ſome laſs of That Birrous air which 1 is amiteed 


-that the. increaſe i in, the, produce. of nitrous air 
in theſe experiments is from this ſource, viz. 


that which is ſupplied from the water, in con- 


ſequegce of thei Jmpregnauon with: nitrous v va- | 


aur. to 2 Ms b Io 0 * 514 4 150 211 f 
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Being now convinced that 1 could get no 
Jatysfactory. concluſion; from any of 5 pureſt 
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kinds of nitrous acid which had hitherto been 
commonly made, I had recourſe to the water 
which I had impregnated with nitrous vapour; 
ſuppoſing that the acid in this water was in the 
ſame volatile and active ſtate with the acid that 
had impregnated the water in theſe experi- 
ments, and therefore promiſed to be a fairer 
trial. Of this I mixed the quantity of 8 dwts. 
of water with 30zs. of red- lead; and by 
this means extracted from it forty-two ounce 
_ meaſures of air, almoſt the whole of which 
was pure dephlogiſticated air. Half the 
quantity of this acid before the pros had 
yielded: ſeventeen ounce meaſures of nitrous 
air; ſo that the whole would have yielded 
thirty-four ounce megſures'; ; and one third of 
the water impregnated by the ſuperfluous part 
of it afterwards gave eight ounce meaſures. 
The whole, therefore, would have yielded 
_ twenty-four ounee meaſures. But allowing 
for the loſs of acid in decanting the water, 
&c. I conclude that the whole, if it could 
have been eollected, might have yielded der 
thingy ounce e meaſbres. N 
« Farther Re un erpetiment, which was 

made with the moſt volatile kind of nitrous 
acid that I could procure, it was impoſſible 
for me to proceed; and though the reſult, is 
* liable to ſome uncertainty, I do not 

5 | know 
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data, the weight of the acid vapour may be 
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certain and. ſatisfactory. 


If "3g for want af —.— 4 we * 
our eſtimate from this experiment, forty-two 


_ ounce meaſures of dephlogiſticated air, con- 


tained as much ſpirit of nitre as is employed 
to procure four qunce meaſures of nitrous air. 


From this one might compute: ahe Salt 
of nitre that might be extracted (if we Knew 
how to do it) from the whole of a given quan- 
mon air. But I do not deem the 
experiment which muſt ſupply the data for 
this curious computation to be ſufficiently ac- 
curate to make it worth apy perſon's while to 
go into it. Whenever this is done from better 


determined by the difference between the 
weight of the quantity of ſpirit. of nitre neceſ- 
ſary to produce that quantity of nitrous air, 
by the ſolution of copper, and the weight off 


the ſame bulk of diſtilled water; and the re · 


mainder of the weight of air produced would 
be the weight of the earibh that enters into it, 
no regard being here paid to the phlogifton 


_ neceſſary to bring the dephlogiſticated air down. 
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Pare] is, > peck 00 ſubjett in N 


logy, and very few in philoſophy 1 in general, 
that has engaged more attention than that of 


the uſe of 1 It is evident, that with- 


out breathing moſt animals would prefently 


die; and it is alſo well known, that the fame 
air will not long anſwer the purpoſe : for if it 
has been frequently reſpired, the breathing of 5 


it is as fatal as rhe total deprivation of air. But 


by what property it is, that air contributes to 


the ſupport of animal life; and why air that 
has been much breathed wilt no more anſ\yer 
the purpoſe, ſeems not to have been diſco- 
vered by any of the many philoſophers and 
phyſicians who have — y wild upon 
the ſubject; and it might have coptinued to 


elude all direti inveſtigation, when it difcovered 


itſelf, without any trouble or thought, in the 


courſe of my reſearctes into che Properties of 


„ n n rag 7. dend io Tho Royal 
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dif- 


loſophical Tränſactisgs, 
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56 On Rejdiration, and the Uſe of the Blood: | 


different kinds of "hs which had at firſt 1 . 
another object. x 7 


— 


In theſe experiments it. 3 appeared, 
that reſpiration is a phlogiſtic proceſs, affecting 
air in the very ſame manner as every other 
phlogiſtic proceſs (viz. putrefaction, the effer- 
veſcence of iron-filings and brimſtone, or the 


calcination of metals, &c.) affects it; dimi- 


niſhing the quantity of it in a certain propor- 
tion, leſſening its ſpecific gravity, and render- 


ing it unfit for reſpiration or inflammation, 


but leaving it in a ſtate capable of being re- 


ſtored to a tolerable degree of purity by agi- | 


tation in water, &c. Having diſcovered this, 


I concluded, as may be ſeen Phil, Tranſ. yol. 1 


LXII. p. 187. and of this work, vol. I. p. 78. 
277. that the uſe of the lungs is to carry off a 


putrid Muvium, or to diſcharge that phlogi- 


ſton, which had been taken into the ſyſtem 
with the aliment, and was become, as it were, 
effete ; the air that is reſpired ſerving as a men. Fe, 
Aron. for that Purpoſe. Ns . 


What I then Ws to be the we of r re- 
ſpiration in general, I have now, I think, 
proved to be effected by means of the Bod, in 
conſequence of its coming ſo nearly ints con- 
tact with the air in the lungs; the blood ap- 
: * to be a ROK: WOO, formed to 
* | 


1. 


iabilie; . ugh with; 4 ne which.” 
the chemiſts call phlogiſton, and changing ãts 
colour in conſequence of being charged with it, 
or being freed from it; and affec 

the very ſame manner, both out of che body 
and in the lungs ; and even notwithſtanding 
the interpoſition of various ſubſtances, which 
prevent its auming into ee en contact with 
the air. VVV 5 Slogan in ei toy obey 
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As it ay: x not t be Rist ae unnſcful, 1 
ſhall, before | relate my own experiments, 
briefly recite the principal of the opinions which 
haye been held concerning the uſe of reſpira · 
tion, from Haller s excellent tem of phyfialo- 
, and ſome others of the moſt eminent writ- 
ers upon that . 


Fee e air nie as 1 
ments of the body, But it was more generally 
the opinion of the ancients, that, there being 
a kind of vital fire kept up in the heart, the 
heat of the. blood was tempered in the lungs. 
Galen alſo ſuppoſed, that there was ſomething 
equivalent to a fire conſtantly kept up in the 
heart; and that the chief uſe of the lungs was 
to carry off ſuch vapours as were equivalent to 
ſmoke thrown off from that fire. Haller, vol. 
III. p. 3 54. Deſcartes maintained the ſame 

vital fire in the heart, ſuppoſing that air was 
. neceſ-. 


* b 


n, and the . ach * the. * 


or cus! nite! ai \phyſiotogitts, ſome 
hive thought! that the air itſelf is taken into 
the blood ; others, that it is only ſomething 
extracted from the air, as the more ſubtle 
parts of that fluid, an ether, or aerial nitre; 
while others ſuppoſe it to be the air itſelf, but 


_ diffolved in water, and therefore in an unelaſ- 5 


de Ae Nia. * For: 


/ Moſt * thoſe whe think this al is Wa 


into the blood ſuppoſe it to be taken in by the 


lungs, ibid. p. 330. Some ſuppoſe, that the 


effect of the admiſſion of this air into the blood 


is a fermentation, p. 332. Others ſuppoſe, 


that it acts by its ſpring, preventing the too 
cloſe contact of the globules, and thereby pre- 
ſerving its fluidity, inteſtine motion, and heat, 
ibid. Bertier ſuppoſed, that the circulation of 


the blood was, in a great meaſure, owing to 


the admiſſion of air into it. Van Helmont 


aſcribed the volatility of the fixed elements in 


tte food to this air, p. 336. and Stevenſon 


thought, that the air which had circulated in 
the blood, and which had heated the blood 


oo 9 Was ae cd oy Jugs P- 355. 


; Orbis 8 chat the air iter is not adnile- 


2 into the blood, but only ſome active, ſpi- 
rituous, and ethereal particles; that this vital 


| ſpirit: paſſes from the lungs: to the heart and 
arteries, and at length becomes the animal ſpi- 
rits, which are by this means generated from 
the air, p. 333. Others, who do not admit 
that the animal mme From the air, 
ſtill ſay that ſome other vital principle comes 

from thence. This vital principle Malpighius 

ſuppoſes to be æ ſalne vapom; Liſter, a hot, 
inflammable, fulphupeous ſpirit; Vieuſſenius, 
a volatile acid. Tale, which keeps up the fer- 
mentation of the blood; and Bryan Robin- 
fon, the aerial acid, which: pteſerves the blood 
from puttefaction ; preſerves alſo its denſity, 
and ſtrengthens the animal. fibres. Fot this 
reaſon he ſuppoſes it is that we feel ourſelves 


refreſhed in cold air, as it abounds with a 


more plentiful acid quality, p. 334. They 


ho ſuppoſe chat nitre is taken from the ait 


into the blood, aſcribe tu that principle its 
neee its heat, and its denſity, p. 334. 


1 is 3 that one uſt of the 


lags. is to attenuate the bibod, p. 9594 and 


Malpighius adds, that by this mrans, the dit 
ferent ee of the blood become thoraughi- 


ly mixed 3 white others think that 
the I is condenſed in the lungs; and 
others, 


z 
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others, that the Sibbe; amd all. the finer 
humours, receive their configuration there, 


6 o. Ages a 


Bid. Some, without conſidering the air as of 


any other uſe than to put the lungs in mo- 
tion, think, that heat is produced in the lungs 
by che attrition of the blood in paſſing through 
them, Miſc. Taurin. vol. V. p. 36. The red 
colour of the blood has been thought by ſome 
to be cauſed by this attrition in the lungs; 
but Lower refuted this notion, chiefly by ob- 
ſerving, that the attrition of the blood is greater 
in the: muſcles, from which, however, it al- 
* returns black, "hid. vol. I. P. 74. A 
Del o Hine 
— Whytt n ad was ſomething of 

2 e and ſtimulating nature derived — the 
air into the blood, by means of which it made 
ors to os hr _ I. P. 3 36. 1 
ns 
e eee . that air 1 ar 18 - 
| deadly. not on account of heat, rarefactian, 
or denſity, but for ſome moms at ee 

2 Adiſe.. Taurin. IV. P. good wi Hire 


Dr. Hales, a has 8 ch more 

ö light upon the doctrine of air than all his pre- 
deſſors, was equally ignorant of the uſe of it 
in reſpiration; and at different times ſeems to 
have . different A. eee NH it. 
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| by the fumes of vinegar. | Were 28 


bon Adder 0e de Sbferwes, with * | 
-haave; e eg p? 100% that rie blood acquires 
its würmth chiefly- in He vüngs, 2 5 i 
moves wirh⸗-mubh. greater rapidity. than ini auy 
other capillacy veſſels of ene body, vol. II. P. 
87 but cha one uſe of The Air is to co tf 
blood, p. 94 . and hei males an eſtitnate df 
the degtee tof2i this refrigeration,” The red 
colour f che gtobules 6f blood, nie 98 
intimates their abeugchng with ſulphur ?FMe 
makes tim I more ſuſceptible and Ftertbcher of 
heat than thoſe bodies which have leſs, of it. 
ont yea ov” ag 50 „ohne, 
ke allo ſuppoſts, 5 1023. that Wfa 
5 er eule lobgs 5 attenudte l Le- 
poäarate che lobules' of blood; and that the 
floridneſs of the arterial 5159 Above the venal 
may, in à good rmeafure,” be” owitig t6 the 
ſtrong -agitar tion, friction, and comminutlon, 
el it uncergoes in paſſing chrongh weis. 
In like manner, in an ekpeflment which he 
made for 'the purpoſe, 'blovd' mph agitated i in 
w cloſe glaſg veſſel Vas obſer ed to 178 very 
1 Höridehn 6aly" bf! its” ſorf G85. büt tf 8 5 5 
| Ns MHH ufHance, hs uttefial ioc l, vo wh 5 


bono 2 12 


„He adds, : 


e Behind teſt Bl, 


N 192. 4 would obſerve, \howeyer, that i in 
this.experimens, ahe blood muſt-have acquired 
15s, florid near tn, which it was” 


agitated. | 1 TR | Jo, # tx 3 * 10 PS £3 1 1 7 1. vo | 


ba | it 181 nie blood 
may, in the lunga, receive qſome other, im- 
portant influence from the salt, hich is in 


uch. great quantities. inſpirad int them. In 


other places, howeyer, he explodas the doc- 


| arjne. of : vivehwag upinit in the air. It has 
Jong, he ſays, been the ſubject of inquiry to 


many, to find of what uſe it is in reſpiration; 
Mis though, it may in ſome, neſpedts/ be 
— — et it mult.be confeſſed. chat we are ſtill 
uch in tb r dee it, vol, II. eee 


ob 47 fs 497 0912024 WH Anti d 


 Suffocation, he ſays, vol. II. p. 271. con- 
liſts chiefly in the falling. by of the hungs, 

accalioned by. the, groſſneſs of the particles of 
A thick noxious air, they being, in that float- 
ing Rate, moſt eaſily attracted by each other, 
as we find that ſul Phur, and the elaſtic repel- 
ling particles of air are; and conſequently 
vnelaſtic, ſulphureous, ſaline, and other float- 
ing particles, will moſt. eaſily coaleſce, where- 
by they are rendered too groſs to enter the 
minute veſicles, are alſo much con- 
tlacked, as well by the ien of che elaſticity of 
* W air, as W he conan: 1 


Buy 


pours. | 


Tr 


one great deſig on of naty | urg 9 
this important an; wonderful, viſeus, Was WAS | 


7 


frame the veſicles | very minute, 2 by e. 

feQually ito, hinder che ingreſs. of — fecur 
lent particles, which might be inzuious tothe 
ane FEORODE +: ans See 13113.” {334807 


- Laftly, be concludes, "tha, : 9 2855 pu N re- 
G6 tration is to abate, and in, part, deſtroy, the 
e aſticity f the air ; and 7 | as. ls. was effected 
by ſulphureous vapour, 2 and: he coli Id breathe 
for a ſonge nger time. 3 air that had pa ed throu ̃ 
cloths dipped in a folmjon py: falt of rarrar, 


he concluded, that the air Had been” Pence ; 
| by the tartar having ſtrongly 1mpbibed. the, ſul- 
19275 . acid, and. TAO FETs vob 
Rl 2 7. 44 fs e 0 * 100 2817 "ON 
Haber, nies teciting tl che ea of all; us 
bad gone before him, ſuppoſes, with 
Hales, that, f in conſequence of the air. 
Its ſpring in the Jungs, they: cannor be 1 Nt 
 Gilated 3 and therefore, they mult coll A | 
and the circulation. of the blood be. Karre 
vol. III. p. 258. When he ſtates bis opinion 
concerning the uſe of the lungs more fully, 
he ſays, that the true uſe. of them ĩs partly in- 
wins and, bag exhaling, b. 36. 22 
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Jungs 150% both water and air; but chat 
J che ff ngs he ait loſes its elaſtic property; 
16 as to'be'cafily ſoluble in Water or vapou 
P. 352. and he thinks it probable, that this 
ait ſerves as a cement to bind the eafthy parts 
together. He alſd makes no doubt, but that 5 
various other matters, miſcible with Water, are 
inhaled by the lungs; and he even thinks it 
not improbable, that the air may, carry ſome ” 
electric virtue along with it. The principal 
 exbalation of the lungs, he thinks, to be water, 

+ abounding with oily, volatile, and ſaline prin; 
ciples; and theſe oily, and ferid” vapours, he 
thi ks, to be de the Fulgines « of en and 5 

hw cients, p. 364. Ss 2 5 


34 e 35 


Nr. Cig 14 'of Turin has eien N 15 5 
tention to 1555 curious ſubjeek. as appears by ; 
two themoirs of his: one in the firſt volume 
S of the Miſcellanea Taurinenſia, in which, he; ve- 

well accounts for the florid ted colour of 
the blood; and the other, which is a much | 

more elaborate Memoir, intitled, De Reſpira- | 
tione, in the fifth volume of the ſame work, 

Juſt publiſhed, or about to be publiſhed, the 


copy of the artiele bd er been en to me * 
: the NEeop, * at dares | 


445+ 
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155 bes it for N that air nich 10 : 
- once e been breathed is unfit for farther reſp | 


ration, 


ration, on no * account aka its wi ; 
| loaded with noxious. vapours, which diſcover 
themſelves by a fetid ſmell. Miſc. Taurin. 
vol. V. p. 30. And he. takes it for granted, 
that the elaſticity of air is diminiſhed by reſpi | 
ration, though he does not conſider that di- 
minution of elaſticity as the cauſe of its noxi- 
ous quality. He therefore concludes, that air 
Which has been breathed, ſuffocates bh: means 
of the irritation which it occaſions to the lungs, 
by which the bronchia, and the lungs them- 
ſelves, are contiacted, ſo. as to; reſiſt the en- 


trance of the air; and therefore, that reſpited 


air is noxious on the ſame account as mephitic 
vapours, or thoſe of burning brimſtone, P. 313 
that, in frequently breathing the ſame air, it 
becomes ſo loaded with theſe vapours, as to 
excite a convulſion in the lungs, and thereby 

render them unfit. for vankalging: 8: 7 
P. 43.8 
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This me de asc thar's air enters the 
pores of the blood, retaining its elaſtic power, ; 
P. 50. and rhat it. continues at reſt there, he- 

cauſe its endeavour. to eſgape is counteratted 
by the equal preſſure of the ambient me Fs 
p- 52. This air, he ſuppoſes to be introduced = 
into the blood by. the Ghyle,. and hexer, by the 
way of the lungs, except when, by ſome 
means or other, the equilibrium between the 

Vor. wy * F 2 air 


L 


* 
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air in the blood and the external air is loft; b. 

57. If the external air be rarer than the inter- 
nal, the air in the blood, expanding itſelf, 
will inflate the animal, and have the e 
Weed as air introduced'1 into the veins. W 
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What we are chiefly Weide to NI. en 
rg is his deciſive experiments with reſpect to 
the florid colour of the blood, which he 8 
proves to be cauſed by the contact of air; 
though he afterwards feems willing to deſert 
that hypotheſis. It was often imagined, that 
the reaſon why the lower part of a quantity of 
dee vas black, while the Turface was red, 

as, that the black particles, being heavier 
dhe reſt, ſubfided to the bottom; but this 
opmio our author clearly refutes. File found, 
that When he put a little oil upon a quantity 
of bisod, it remained black throughout; but 
that when he took away the red part, and ex- 
poſed to the air the lower laminæ, which were 
black; they: alſo became ſucceſſively; red, till 
the whole maſs acquired that colour. 1506. 
Taurin. vol. I. p. 73. "Alſo; at the requeſt of 
M. Cigna, father Beccaria tried what would 
be effect of expoſing blood in'vacto'; and * 
found, that in thoſe circumſtances, it always 
continued black; but that, by expoſing it 
again to the air, it became red, p. 68. N 
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o, Rypration, andthe Uj of th bal 


8 M. Cigna. condiudes his firſt differtation 


of blood becomes black, whether by, the air 


Vyhich it had imbibed eſcaping from it, or 7 


its depoſiting. ſomething, faline, - teceſfary to 
contribute to its redneſa, or by the preſfure vf 


1 


the atmeſphere; but he inclines to-think, that 


air mixed with blood, and interpeſtil hetiyeen 
dhe globules, preſerves, its redueſs it but that 


by conereting it is enpelled from it, or be- 


comes ſo fixed as to be ineapabie af making 


| denſityaf concreted 


it red. This opinion, he thinks, is rendered 
in ſome meaſure probable, by the increaſed 
, and by the emiſſion 
of. air have other fluids in een on, 


tt {4 I = 


| „ ben * aa EN in 


155 firſt Memoir, yet in the ſecond, which - 


was Written ſeyeral years after it, he e 
whether the change of colour in the blood. 
takes place in the lungs: but. if it docs, he 
inclines to aſcribe this effect to the eveporation 
from the blood in the lungs: and though he 
always found; that the colour of the blood 
Vas changed by the contact uf air, yet when 
he conſidered that evaporation muſt, as He 
thought, neceſſarihy attend the contact of air, 
be e that this effect 1 equally de 
ets: 8 Fa at⸗ 


ai obſerving, that it is not eaſy to ſay ho- 
it comes to paſs, that the lower part of a mals 


% 
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attributed to this circumſtance. But he ac- 
knowledges, that this hypotheſis ought not to 
be received till it be confirmed by export... 
1 A 1. Taurin. vol. Vo P. 61. 8 


e hs whole, bs See, that hs 
rinks uſe of air to the hood, is to preſerve _ 
the equilibrium with the external air, and to 
prevent the veſſels from being rendered unfit . 
to tranſmit the blood, on account of the en- 
ternal preſſure ; whereas, by means of the air 
they contain, the fluids move in their proper 


veſſels as freely as in'vacue, and the mem- 


branes and viſcera alſo eaſily ſlide over each 
other, p. 63. And with reſpect to the uſe of 
the lungs, ſince he imagined that air is not in- 
troduced into the blood by means of them, 
he thinks, that becauſe ſuch lungs as thoſe of 
man are given to the warmer animals only, 2 
the chief uſe of reſpiration is exhalation, and 
en he We of the blood, . wy : 


1 he laſt writer whom I wal quote upon this 
ſubject,” is the late ingenious Mr. Hewſon'; 
who ſays; in his Experimental Inquiry into the 

Properties of Blood, p. 9, As the «colour 
of the blood is changed by air out of the 

body, it is preſumed, that the air in the 
<<, lungs. is the immediate canſe of the ſame 
266, i in the body.” That this change is 
. hs TOW. 


05 Repirabin aid the Uſe-of the Blos 


zeatly produck d in the lungs, he iniperſunded; 
he ſays, from experiments, in which: he diſ- 
tinctly ſaw. the blood of a more florid red in 

the left auricle of the heart than it Was in the 
right; but how this Os 8 e ate wu 
laps. Ihs not yet determined. 5 is 297 gui 
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Since ſome of he every 1 * ew parti- 

cCularly nitre, have a ſimilar effect on the colour 

of the blood; forme, ſays he, attribute this 

difference to the: nitre abſorbed. from the air, 

while, in the lungs. But this, he adds, . is a 

0 otheſis; for air contains nd nitre, and 
moſt, ok the neutral 156 waere 15 9 
effec in lome degree. rn. 
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Since, e a Buden 8. of nitre; does. pro- 5 


duce this effect upon blood, inſtantly making 
the very blackeſt of it of a beautiful florid red, 
though this effect is not peculiar to nitre (for 
a ſolution of common ſalt does nearly the ſame 
thing) I own Lam inclined to aſeribe this ef- 
fect to the air; eſpecially ſince I have proved, 
as I apprehend, that atmoſpherical air conſiſts 
of earth and ſpirit pf. nitre. Poſſibly, there- 
fore, the air we breathe may be ſo far decom- 
poſed, as to communicate ſomething of nitre 
to the e ines e ee the eing. 
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khat among ſuch a variety of opinions'convern. = 
ing the uſe of reſpitarion, che right one ſhould 
never have been ſo much as conjectured, | 
| though unſupported by the ptoper proof. But. 
indecd, this animal künden. and the phlo- 


expoſed to any other phlogiſtic-proceſs. And 


yo On Reſpiration, and the Uſ of ibs Blood. 
ob Aer Gd review of e : 


| opinions of others on this important queſtion 5 
in_phyfoldgy, 


I ſhall proceed to recite my 
own. It may appear ſomething extraordinary, 


giſtic p roceſſes in c eſpecialhʒ that . 
of the calcination of als” which is, per- 5 


haps, the moſt ſimple of them, are to ap- | 


aries very different things; and therefore, 
it is the les to be wondered; that no perſon 


ſhould have imagined, they Woüld produce 
the ſam effect on the in which they were 1 
Perrin 1111 1G 11051 ee 
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| Thar reſpiration, however, 11 in reality, 4 | 


true phlogiſtic proceſs, cannot, I think, admit 


of a doubt; after its being found, that the 


air which haz ſerved for this purpoſe is left in 


preciſely the ſame ſtate as that which has been 


fince all the blood in che body paſſes through | 
the lungs, and, according to Mr. Hewſon's ob- 
ſervations and others, the remarkable change 


between the colour of che venal and atterial | 
blood takes place there, in can hardly be 


doubted, that it js by means of the blood * 


— 
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che air becomes phlogiſticated. in pang rome 
the lungs; and therefore, that one pen, | 
of the blood mult be.to Aihargy the phi 98 il. 
ton Wich which. | the animal ſyit em A - 
imbibing it in the. courſe, of its 18 Arg 
and imparting it to the air, 0 W 


hich it is 
nearly brought JR ERR in che lungs; the 


air thus Thi as, ö üs we La for this 
PPPs 11 n th PHY "4 s 1 8 » 8:1 


+244 % 


= of 85 a natures... 1 to. retain, 1 ths 
power of 7 5 Air when congealed, and out 
of. the Body, tha 9 It, has when: it 48, e | 
in the body ; and the experinepha, W al | 
anſwered my ee e 


"Haring taken 5 blood of _ oF ter 
it ſtand, till it was; gongulated, and the ſerum. 
was ſeparated from it (after which the, ſurface,. . 
being expoſed to the common, air, is well 
known to aſſume a :florid: red colour, while the 
inſige is of a much darker red, bordering upon 
black): L introduced pieces of the craſſamen- 
tum, contained in nets. of open gauze, or of 
| wie. eee through water, and ne 
5 VNV times 
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| times through quickſilver, into different Kids 
6 alf, and always found. that the blackeſt | 
parts affumed a flarid red colour in common 
air, and more eſpecially in de Wok e 5 
air, Which is purer and more fit for reſpiration 
chan comtbon air (and accordingly the 5 des 84 
always. acquired a more florid colour, and the 
change was produced in leſs time in this than 
in common air) whereas the brighteſt red blood 
became preſently black in any kind of air 8 
that war unkic for teſpiration, as in fixed air, 
inflammable air, nitrous air, or phlogiſticated 
air; and after becoming black in tſie laſt uf 
theſe kinds of air, it regained its red colbur 
upon being again expoſed to common air, or 
dephlogiſticated air; the ſame pieces — 
ing alternately black and red, by being tranſ- 
ferred from Phlogitticated to e ica 
air; and biet e 2 hs NL OSS 


. 
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3 10 0 .experiments. the blood n tie 
_ parted with its phlogiſton to the common air, 
or dephlogiſticated air, and have imbibed ir, 

and have become ſaturated with it, when ex- 
| poſed to phlogiſticated, nitrous, inflammable, 
or fixed air. The only difficulty is with re- 
ſpect to the fixed air; for all the other kinds 
certainly contain phlogiſton. Bur, x as 1 have 
obſerved in the account of my experiments on 
vitriolic wid air, Puten ſeems to be ne- 
— = ny 


CY 


On Reſpiration, * be L ref. Bl 


elary to the conſtitutiom of every kiod!of * 3 
and beſides, the 'blickheſs of the' blood may | 
_ ariſe from other cauſes chan ies acquiring phio- 
ſtone” Gaber, for inſtance, obſerves; that 
lood bl begins to putrefy, | 
rer it ic dried and hardened 
rved, ale red'blood continued land 
5 could 3 hardly fail ro obſerve alſo, that it Le. 
came) black in vacuo, where it could not hay 
imbibed phlogiſton. This 1 found to be tlie 
caſe when the blood Was coveted two inches 
and a half with ſerumz but it regained” its 
florid colour * it was ex h to eee 
air. 
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10 general; however, A eat be bapel ed, 
that when blood has become black without 
| having received phlogiſton ab ef, it will re- 
cover its florid colour by being expoſed to the 
air. For the delicacy of its texture, and con. 
ſequently its capacity of being eaſily affected 
by phlogiſton, may be eſſentially altered? By 

internal cauſes of blackneſs. This is even the 
_ eaſe when blood has become black by being 
expoſed to nitrous and inflammable air, 
thòugh this change is Probably effected . 0 
imbibing phlopiſton, - MEDIO» 
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.expoſed pieces of the ſame Wals of red 

: blood: ta theſe two: kinds of air, and alſo to 
fixed air at the ſame; gime;; „Tie all became 
hlack ; but that hich - was in the iuflamma- 
ble air was the leaſt)ſo, and nonę f them reco- 


vered their florid colour in thę pen air. But 


at another time, A. 118 i craſſamentum, 
vhich had bec lac 


ſome; meaſure, ,and. a low, | Facaver, its 


im fixed, air, did in 


florid colour in dephlogilticated air,. ebe 25 


the, pieces. that had loſt their colon in the ni: 
trous and, inflammable air might; haue oY 
vered i it by. means, of this More; Powerful mem. 
ſtroum. 5.403. 28 3 M len Gi oft a, 


- 


as . 
2. , 


Since, however, blood, after 1 „ 
black in ꝓhlogiſticated air, is always capable 
of reſuming its red colour on being again ex- 
poſed to pure air, it may be concluded, chat 
the preceding blackneſs, diſcharged in the 
pure air, and producing the conſtant effect of 
 pblogiſton, in depraying the air, was owing tai 
the phlogilton it had imbibed in the former fi-! 
ruaxion, and which it parted with m. Ie, larteg. 
And this is remarkably, the caſe, hen blood: is, 
transferred. from phlogiſticated into dephlo-, 
Siſticared air. Eyen, the circumſtancę of the 
deeper colour is ſufficient to give a chemiſt a 
ſuſpicion that it contains more e than 
blood of a lighter colour. 
When ; 
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Wben I. had fond how readily” pieces o © 
blood changed cheir colour, according to chte. 
quality of the uir to which they were x poſed, = 
1 proceeded to''tkanſhe the Rare” of that at, 5 
„ r e a * „„ „„ Roth) OT : | 

in order to obſerve what change had rakeh — 


* 


place in it; d a> dephlogiticated ar atts” — 

of a more ſenſible change of quility than 9m. 

mon air, 1 gave it the preference in this expe- 

riment; putting a piece of craſſamentum . 

about the bigneſs of a walnut, into the quanti- l 5 
oct ance ody hoc ee 

ty of about frve ounce meaſures of this ait. 
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lieve, by dae it is evident, that this 
black blood muſt . 
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+ The next day, when of ;courſe,! the blood 


+ 1 ſtate of puttefaction, in which 


every Eind of, ſubſtance, vithout exception, 
Will injure reſpirable ait I put a quantity of 
red blopd, tinged in a few places with black, 
which 1 N not eaſily. ſeparate from it, to 
about the fame quantity of the ſame dephlo- 
giſticated air, and ſuffered it to ſtand, without 
Changing, for the ſame ſpace of time; when 
it was ſo little injured, that the meaſures 
above mentioned occupied the ſpace of on | 
two-thirds of a meaſure, 5 


That blood ba 7 5 : BY taking, phi 


"a from ai air, as. 80 K as. imparting phlogi- 
ton to air, 55 ſatisfied 5 5 by: expoling 


ad of a very beautiful 3 e to ni- 


ttrous air, inflammmable air, A Ph hlogiſticated 5 


air. The two firſt· mentioned kiuds of air were 
 confiderably diminiſhed by the proceſs, which - 
was continued two days, during which time 
the wa had been bange ave or ſix times, 


The nitrous air, py this | means, joſt a great 
e of its power of diminiſhing, that 
12. phlogiſticating, common. air. For now 
- two. meaſures of common air and one of this 


occupied the Tpace of 24, inſtead of 1 2 mea - 


ſures. The infammable air, though fill i in- 
eee was rendered in ſome degree 
 whole- 


wy How. te Bot , BB: «1 BD ny 


wholeſome by the proceſs; being, after his: | 


conſiderably Airniniſhed by nitrous air, which 


is a ſtate to which it is brought by agitation in- 


Water, and which, continued longer, deprives ] 
it of its inflammability likewiſe. It cannot be 
doubted, therefore, but that, in both theſe 


caſes, the red blood, by becoming black, re- 
nn © N from ele” two kinds of ir 4 


' 
- 


obſerved thas, after a' few hours e rl : 


the red blood, it was ſenſibly; but not much, 


diminiſhed by nitrouy air; Which otherwiſe it 


| #ould not hape been the leaſt degree. This 


AE: 


blood, how „ was: of the lighteſt colour ; 
that is, acrbrding to f my hypotheſis, themoſtfre: 
from phlogiſton, of any that I have ever ſeen ; 
and T have tried the füme thing, Without ſuce 


ceſs, with blood of a leſs florid colour, thouy 


as florid as the commonair could make'it. Buti 


| ſhould be conſidered; that the proper . 


of the blood is not to recieve phlogiſton from 
air (not meeting with any phlogiſticated air iri 
the courſe of its circulation) but to communi- 
cate phlogiſton toair; and therefore, there is 
no means the fame reaſon to expect, that a | 
will be mended by red blood, 5 that it wil be 
_— vy ene 0 e 2:9. 
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Hales ſtates it, at the diſtance of no more than 
2 thouſandth part off an ineh. The. red ga- 


have Flieder if it had oy immediately ex- 
| E ſed to the open air; ſo that this membrane 
d. 


air upon the blood. In this caſe it is evident 


jectures. This experiment I repeated, with? 


4 


78. On Reſpiration, aud the Uſe of the d 


It may be oh cted to this hypotheſis, on 
cerning the uſe of the /blogd; that it never 
comes into actual contact with the air n the 
lungs, but is ſeparated. from it, though as Dr. 


bly, alſa ſwim.) 3p. a large quantity of ſerum, 
auido ka quite dienen he 


In orden do. augen the elfect of theſr cir- FT 
2 1 took. 4 large Aua of black 

ood, and put it into into a, bladde Feen 
with, a little ſerum, and tying, it very cloſe, 

ung it in A free eupefure to * nals 
in a quieſcent. tata; and the next day I found, 
up A examination, that all the; lower. ſurface 
of the. blood, which: had. been ſeparated from | 
the, 1 Bf hy. oe intervention of the 


| 9 9 animal membrane, ſuni- 
lar © 959 which, conſtitutes the veſicles of the | 
Lungs an at ee$.0 thick) and likewiſe, a 


le ſerum, b had ac 


been no impediment to. the aftion of the 


to obſerve, that the change of colour could 5 


not be owing to evaporation, as Mr. Cigna con- | 


On Repirain an 1 nb 5 


out previouſſy woiltesing che bladder, ahd : 
with tha'very Tame reſult. AV ige MG ha, 


þ 9 


: 1 * {3+ 103 30 222 big STEEN 1 1b. 


55 Leberdeh als ther whewT eut out a 2 
of the craſſamentum, and left the remainder in 
the veſſel with the ſerum, not only that pat 
of the ſurface which was expoſed to the nip, 
but that which was ſurrounded with ſtrum, and 
even covered with it to the depth of ſeveral 
inches, acquired the florid colour; ſo that 
this deep covering of ſerum, ' which muſt have 
effectually prevented all evaporation, was no 
more an impediment to the mutual action of 
the blood and the air, than the bladder had 
been. The ſerum of the blood; therefore, ap- 
pears to be as wonderfully adapted of er 5 
its purpoſe, of a vehicle for the red globules, 
as the red globules themſelves: for the Night 
covering of water, or ſaliva, effectually pre- 
vents the blood from acquiring its florid co- 
| Jour; and M. Cigna found cht chis was the 

caſe when it was covered wah oil. 


{ie (365 EEE Zn en 


85 That ac bey ds e | 
ſerum; and not the ſerum itſelf; that gives the 
florid colour eo the blood, is clearly aſcer- 
tained by the following experiment. I took 
two equal portions of black blood, and put 
them into equal eups, containing equal quanti- 


« T MPT ads” 


of half an inch. One of theſe cups a. 
in the open air, and the other being placed 
under an exhauſted receiver, the former pre- 
ently acquired a florid colour, while the other 
continued twelve hours as black as at firſt. 
Being taken out of the receiver, it ſtood all 


night in the open air without Wande red, . 


and continued black ever er n I n hs 
ſerum Was Fa off. 1 


og 36 more complecy ſatisfied wyſelf of the | 
Ae of the air upon the blood, through 
a body of ſerum, by the reverſe of this expe- 
riment. For I found that red blood became 
black through the depth of two inches of ſe- 
rum, when the veſſel containing it was expoſed 
to phlogiſticated air; ſo that the red globules 
of the blood both receive, and part with phlo- 
giſton by means of the air, notwithſtanding 
the interpoſition of a large body oh. the ag 
in which they array: float. 

It 901. not Fo hurt he: . Ae in all = 

caſes, that blood becomes black hy imbibing 
phlogiſton ab extra, - For if time be given for 
it, this change of colour may ariſe from inter- 
nal cauſes, as from putrefaction, even when, blood 
contains the leaſt phlogiſton poſſible. Totry this, 

I took a ſmall quantity of perfectly florid co- 
lored blood, and N i into a clean — 
„ 


WEISER — when! 9971 3 


that, (notwithſtanding it was by this means 
all communication with external 


cut off from 
ſubſtances; it became black in a fe days. 
And another quantity, kept in the ſame man- 


bereue ina Suat Plages He e black uc 
ſooner. 4 e ee 


-— * 


AR is . as nien Aud 
that 1 have tried, through which the air 
can;a&t, upon blood ; for black bigod became 
red when it was plunged in milk, in che ſame 
manner s if it hed been ichvered with forum. 
In urine; indeed. black blood becomes in- 
ſtantly red but this W eine tn 
of the air, chr ugh, the urine; q but to the ſaline 
nave ohhat Mags met Weiß baokd's e 
oz #547 53 aml7 Sinut e oils bit 

us fore; i muſt be; take ta dif- 
tinguiſh the floridneſs with which; ſome o de- 
tached parts of a quantity of blood) are tinged, 
from. that which penetrates the ſolid: parts of 
it. In ſaliva, and in water impregnated with 
alkaline. ſalt, fixed or volatile, and alſo in 
ſpirit of; wine, the extreme angles and edges 
of pieces of craſſamentum and ſmall detached 
parts, floating in thoſe liquors, will appear of 
a very florid red, while the compact maſs of 
continues dark. The florid colour iof 
dhe prominent and- detached you in theſe 


dts 


# 
« al a. 


a III. „ 1 caſes, 


# 


1 
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ſeems: t6 be the mere effect of the linute i- 
viſtom of iche paris of che oraſſamentum in the 
ſpuid in which thoſe parts float; when ac the 
fame time it has ne ich effect un P 

which! remein compact; nor has the — 
wer of acting onthe . the 
liquor. F | 45 0 * 


1 


bi Vhiatiinggined, hai fince black blood con- 
ins more r ere red bloed, that 
differen cewould have appeared in the Ar pro- 
_ duced from them, ; erher oy cory rf dif. | 
ſolved in Apirit of nitre, or dried and 
made into a paſte with that acid. But the dif 
ſerence Was too ſmall to be ſenſible to this kind _ 
of teſti For this purpoſe, however, 1 had 
ſome blood drawn from the vein of a ſheep, . 
and alſo took ſome that came firſt after killing 
de, as tho butchers uſualliy do, by dividing the 
carotid àrtery; but though 1 diſſolved the 
black part of the former, and the red part 
of the latter, in equal quantities of the ſame 
ſpirit of nitre, T found no ſenſible difference 
in the air that they yielded. The air chat 1 
got from them when f eried, and made into a 
| pate with ſpirit of nitre, was ke wiſr equal 
Jy indiſtinguiſhable. The quantity of air from 
this proceſs was very great, and was praduced 
arregularly, as I have obſerved it to havecbeen 
| when Faure 15 2 ſolution in * '6f oe | 
75 . 25 


the conſfi tation! Jor 


o 28 and the Us 705 the x fed 8 


without dryin See vol, I]. P. 1 


thi $ produce”) as fixed bir, and 
gifticated, except that 3 cane dle burned in it 


Half of 


ith A lambetif eee iede hident or, 


ever, rom this experiment, - Th Een 


moſt florid blood Cofftams Toh Beret quan- 


tity of phlogiſton ; ; för otherwiſe,” this nit 
g have Deen · dephlogiſ d. 

would have beep.« dephlogyl 2 Mg al 

ya contlude this pap er vid Stiel 


char 1 have degree 8 he 
i with reſpect iti ith 
property of beit 0 By the itifluchce of 
the air; ſome becoming. very ſoon of a light 


florid colour, and the ſtratum of this colqur 
ſoon growing very thick; whereas, in other 


caſes, the colour of the blacd, in the moſt fa- 
vourable circumſtances, has continued much 
darker, and the lighter colour has e p8- 
| netrated very far. . | 


5 7, 
Ik 


As the principal uſe of the blood feb to be 
derived from its power of receivingand diſcharg- 
ing phlogiſton, and the degree inwhich it poſſeſ- 


ſes this power is eaſily aſcertained by the eye, it 
might not, perhaps, be unworthy of being par- 


ticularly attended to by phyſicians. To eſti- 
mate the goodneſs of blood, acrording to this 


criterion, nothing is requiſite, but to obſerve 
the lightneſs of the colour, and the depth of 
r the 


ere pho. 


tear difference fy | 
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| the light-c 
expoſed to the air fc 


but little a ffected 95 conn | 4s 
| ſeem, that. breathing a phrer air 
ſcribed with advantage. 


In general, the blood that I have been able : 
to procure, in the city has not been ſo * as 
1 have got in the country ; owing, 


ry 8 


- 
f perhaps to. the cattle having been — 
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Hi #n wotbig! ſtares of the: lun ngs Aud Ant Animal 
dern; Na have had“ various ſebewes for p #6: 
5 h x quantities, by'< cheap gere : 
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fir, 1205 not, hoe "os delpalk; en Fund 
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5 Arie to ſoye the expenee af Hine mitre, 
. which is the mbſteofily, ingredient: im the co 
Poſition, I thought it might br 3 5 
gencrate the ſpiritrof nitre in the ſatue (proces 
withrrthe air itſdlf, by mixing oi of vitriol 
and fali petre along with the carl. ;ut ſpirit 


of mitre in this gtoctſs was ſet locſei in una 


denen e unit- 
n 


— 


86 een BH PA , 


- ing with the earth, and forming air. This 


inconvenien. may, eker, be re- 
medied by þ placing SPED h a manner, 
that the 8 of the 8 of nitre muſt he 


, Eeffarily p. Ciroogirf Ned „Kis feckBöke be 


WN Nee 


If the ex wayne par — in the Gio 


en ed e y 1 ws 


your were: Don more, cop! e i 4 
| haye done; Fay be 4 * 
this account, 89 ore. 0 ble in 

Ti 1 Fas kae chan the di: 


re ee 1 hots = 
CC TY 


= dephlogi cated ; air, , 


* "Willing;/ if poſſible, to 8 
refractoty nature 'of i d and other earths, 
rhich-Reld but firtle air by; -ſpiviti of windy] 
merh chat additioniofcrydenitre:might, 
pg ſtvem u, and thin, by this means, 
:they might .Bemore:eafily converted | into! air. 
But when mise pounded flint. and nitri ãm e- 
* maſa, amd, 
| N 


ceſſen;c:\ivhiout this Preparacion bnd ace 
make: triabobany. heran i e ein 
et ere 91M ted ee eee, 
I᷑ ds very pmbabig, -howeiver,! chat; if fiat 
Was finely po unded anch levigated. much more 
hig be converted into air in any preceſs 
thun L was able to male it yield in the coarſe 
powder that I made: of it : ſines the ſpirit of 
nitre would then haue mare ſurface to act up- 
on. It is een poſſible, that; this ſingle eir⸗ 
cumſtance may make almoſt the whale dif- 
ference: between thoſe refnactory earths as I 
have called them, and thoſe calces of metals 
which yield the moſt air for theſe are always 
in a ſoft powdery ſtate, ſo that 2 ſpirit af 


| ef diwile ſo refratory in this reſpedt, may, de, 
bat it forms itſelf into a gritty, which is in 

fact a bard, ſubſtance, on hich account it 1s 
fit for poliſhing glaſs, and other thing of the 
firmeſt texture; being, in reality, a very fine 
but: a voy: hard powders Bike SIDE: 


3 * In * to guard aint the hel 74 
the gun. barrel, in ſupplying phlogiſton 7 
materials for making pure air, und. by 


1. 


1 has 
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92 them with freſh" ſpirit of nitie; hich 1 
Aft 


ii eſpecially topards the end e ? 
got very: mall to ſlipimto:aã gun 
barrel; and. alſo mink: of che ſame dia- 


meter, cloſed ar:idhe> end, and: f different 


lengths thinking, that, if the materials for 
generating the air were put into them; though 
the. glaſs would, of courſe, be meltedꝭ and 


dieſtroyed, it would, at leaſt for that time, defend 
the eee within from the action of the hot 


But I found that this expedient had no 
effelt For either the glaſs was deſtroyed too 
ſoon, or the ſuperfluous ſpirit of nitre, when 
ir hall got beyond the boundary.of: the glaſs, 
ſtill diſfolved e iron, an aved Saw acy 


| ritzen 10 ee g * ty. tes ef 55 wy 


With this viewy pd and Arie ith a 


ban jer view to the Hu mentioned iin the pre- 
| at experiment, I. made the following. 


Which, on ſome acevuhrs;! may, be worth re. 
citing.” Mixing an equal quantity of pounded 
flint and pounded ſakpetre, and then moiften- 


erwards dried into à kind of hard paſte, I 
potinted it again, and putting it into 4 glaſs 


4 tube, clofed with a little clay, put it into the 
bottom of a gun-· barrel, filling it up with ſand . 


as uſual. From © theſe materials, Which in 


e were an ounce meaſure, with a red- 


led * * . ne phials with air, 


2 £55224 | 
f all 


e eee "rake ta 
| 72 8 The gefiduum of be 


as common air, 


byxishas-of che re was nitrous, which, myſt 
have dene from The iron, natwithſtagdiog,che 


eee 0 the-glals: ama} 2 4" daiw in 


eee eis Ki 1961 1b; 9.19 


4. Foncaceurate experiments on the. pre 
. duction of air of, all kinds, a glaſs veſſel is far 


preferable to a gun- barrel but I have, ſo 


times found. the: iproceſs; with a burning mis 5 : 
ror in quickGlees to anſwer better than even 


yeſſel. vith a ſand- heat. I once 


98 a. — green nitrous acid wich 
ſome ted - lead, which ithaut addition; gave 
little or no air, ant with:a-red-hot fand heat 


in a glaſa veſſel, I wes; not able to get any 


ing: ſufficient without 


Päng ebe affect of op gan we Fon when 


I put the fame: materials into a thin glaſs phial = 
with quickſilver, and applied the heat of . 


burning mirror, I got air in great plenty, one 
fifth fixed air, and the remainder highly de- 
phlogiſticatecl. I was ſurprized that the ſuper- 


fluous acid did not diſſolve the mercury, and 


deprave the air; but it ſeems that, in this caſe, 
5 am er Here * be e acid. 


Kits 1 FE 10} 0% 4 $44 « 2 in Vs 11 14 


5. Having 


W from it; the heat, as appeared, not be- 
melting the glaſs, and 


"PIES 


Io gj i 0 irie ddt 


1 mixed wird the ſame quantity of Fed-Tend, 


the more air F pfecùred and the more 
the watetials 16ſt im BvEfy- proces; 1 Was WII. 
Ang try” how fat this wool gb ; an ehe. 


3 tnixed the 1 


Spirit f 
nitre with the ſame rech lead, till I eduid not 


et it dry without the addition of heat, and 
this Pexpelled all the ai? chat it Voda yield; 
when, from weighing! 102. 1 dwrii9 Send 
Vas after it had got the ſpirit of nitie) it was | 
reduett — # 2rgrs; being carefuly raken 
out of che glaſs veſſel in which the proceſt 
was made: | Though the —— td 
be diy, or very nearly ſo, when they: were 
put into the glaſs veſſel, there came over in 
rh&diſtiflation a conſiderable quantity of fluid, 
qr 2p — nee of: nine, 2 as. 

* þ bo þ Her 52 $32.34 0 185 al Bi 145 

- In the-coutle of the precedi Expi 5 
an alſo upon other-occaſions, . obſerves chat - 
when ſtrong ſpirit of nitre was mixed-with red- 
lead (and the ſame is the caſe with moſt other 
kinds of earth with which ſpirit of nitre is ca- 
pable of uniting) the mixture was made with 
very great heat, and a copious exhalation of 
ſome fluid matter; and knowing the extreme 
volatility of the ſpirit of nitre, I had ſuſpected | 


that a conſiderable part of it was diſſipated in 


this mixture, But I ſoon found that while 
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the by acid united with the earth, wich which 
5 0 have a ſtronger affirnity, the 8 
with which it had Befofe been uni. ö 
For when | coyered thiy  —.-- 
EY Witt a. feceiver,” and "chereby = "0 
collected the moi te that erhaled from it, it nin 
| Teer + to be little more than pure water. It 
is very pemble; However, of Mi Cönfiderable 
itity of iele of niere be uſed at one time, 
"the leich may de expelied by - 3 
che beat, dong With 5 Before it cou l! 
hee an opportunity of unitin with the earth. 
V ren ein Corrs . 22 W 53) oF. 
6.1 have fi ly dud that When the - 
Ron of dephlogiſticated ir is very e. 
it is ſurchargell viren gent quantity. of 5 
white podery matter. E Se celle a 
quantity of this ſabſtance; zbid found that rt 
continued in the form of a white poder; it LE 
made np efferruſdence fith'fpiritiof nitre, but IS: 
ſeemed to be in part, though not wholly, os; DT 
folved in it. To tee 25 1 15110 SHYOKTL SE) | 5 
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Sri F INE on Gommon Air. OY 
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of Tear, the injury done go gammon n 


2 


the ignition of inſlammable ſubſtances, i 


which. it is rendered unfit for eee, 


fected by. its receiving. an overchange gf ph: 


Lifton, . was, J think, ſufſicientiy aſcerta une 
: by the experiments of which an account was 
given in my ſirſt publication on cheſe ſubjeRs 3 
- great number of proceſles,; all of; them agree; 
ing in the, diſcharge. of phlogiſton, and lame = 
of them in nothing elſe, uniformly; producing 
the ſame effect which. is: to diminiſh tb bulk 
of air about-one-Fourth, and to leſſeh ita ſpecb 
e ere ee in ain deres 


+ * A 11 720 4155 4:74 220 41 28 of B51 Al 


| Among other things which produced, this 
effect upon air, I found white paint made with 


wWhite- lead and oil, with a mixture of oil of 

turpentine; and I then aſcribed the i injury done 
to-the air by this proceſs to the phlogiſton dif- 
charged from the calx of the lead. Bur at the 
time of my ſecond publication 1 bad found 
_ That paint made with red. lead, which contains 
. Iirtle-or no phlogiſton, and from which the 


b 


1 


pureſt ai air is Südl. had 1 Im pern | 
effect; which led me to conclude that it 10 
occaſioned by the oi which* entered into the 
compoſition of this paint, all oils contai 
much phlogiſton; and having, about the ſame 
time, found that a cement made with turpen- 
tine and bees-wax had the ſame pow 
5 juring common air, I was inclined to aſcribe 
it chiefly- to the kurpentine. T have now ob. 
ferved Rt oil. of 1 has the power 
not only of dimihiſhing, and Phlogiſticating, 
bue alſo of actually abſorbing a very great pro- 
fin © OO 
very remarkable. Long F 
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The fr rims ths 1 Set e 4 
to the influence of oil of turpentine” (which | | 
was about the ſame time that I was trying its 
effects upon nitrous air, and which 1 was led 
to do in conſequenc of obſerving. its re- 
markable power of decom pofipg that kind of > 
air) I found that when 1 placed à phial of oil 
of tyrpentine with its mouth'in a baſon of the 
fame, leaving about one fourth of the contents 
of the phial of common air, it was very con- 
ſiderably diminiſhed, and without any agita- 
tion, in a few hogrs, ſo that it extinguiſhed 
a candle. It had a till greater effect in 
diminiſhing dephlogifticated air. At another 
runs oil of eurpentine, applied in the lame 
5 | . 


in- 


manner, abi ws more As fourths of 1 
quantity Ry: air ; and ſome oil of tu 
pentine, 2 had before imbibed : a very large 
quantity of my air, alſo Ae Sint 


mon als. 7 PR a as a degree, 


9 


e been one, 1 1 ja; any e 
gil ſtic praceſs But that o 0 turpentine 
ab do much more than this, I had repeated 
Proof. I have ge memorandum of a quan- 
| ax of oil of. turpentine abſorbing five ſixths of 
a quantity of common air. The reſiduum in 
this experiment | Trane very particularly, 
apd found it Say „in all reſpects, the ſame | 
ing that I have d. nominated lin 
— 25 in did not make lime: water tur 
vas not affected by nitrous air, and ext r 
a candle. At the ſame time four fifths of a 
quantity of dep e air was abſorbed 
by the ſame 0 and Fe remainder ex- 
tingunned 2 C Ks god. doubt not, would 
ap if it had been mingd. * 
have deen e ee l 
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fant hs I was wee. buzz | 
that 1 could not make a quantity of oil af _ 
| pentine abſorb more than one fourth of the 
common air to whichit-wesexpoſed;: Eten 8 
long timo, and agitation, had no more effuſt g 
and yet this was of the very fame! oil of tur . 


pentine that I: had made uſe of -before? But . 


reflecting upon the prodigious difference in 
theſe reſults, it occured to me that, poi 
the oil of t 


urpentine, in che ſtate in which 1 
firſt made uſe of it, might have been deptived 
of all air z and delve; perhaps, capable unt 
only ef imparting ptilogiſton to air, and chat: 
by of diminiſhing it in the uſual pro 
but alſo of imiibing the air in ſubſtance, it had, 


in the former caſe, produced both theſe effefts; 
whereas ha\ 


ving ſince that time been much | 
pofed to the open air, it had become ſaturated 
with it, and therefore could have no effect af 
imbibing, but oni) ly of phlogiſticatipg air, and 
conſequently of diminiſhing" ie one fourth, 


Which was the utmoſt extent of other r purely 8 
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4 phlogiſtic proceſſes. | 8 
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In oder to ane this, Psd itn 


of the ſame oil of turpentine under the receiver = 
of an air 


Pump; and, exhauſting? it, preſently 
found that by diſcharged air in great plenty; 
and immediately after this- expoling quantity 
-of ce common Mir * in the manner mentioned 
0 5 above, 


dock out the corks ef three phials, two of 
ac cinnamon; and found that piecgs bf. reqebos | 


2 Tb n. on Wehen 


abe, I found that i in the ſphes! of TY 

one half of it wav.abſorbeds" Yori 0% 1-307 

15 11-57 no sd Sion dle vn a 
nin e to try / whether other g eſſential. ails 

| hithe: property of phlogiſticating common 

air as well as oil of turpentine, L carefully 


which contained oil of mint, and the other pil 


wood were. inſtantly extinguiſhed. in them all; 
o chat I was fully, ſatisfied that the air was 
phlogiſtic ated, without conveying i it into other 
pPhials through watef, which wee ans deen 2 
| mended wjch he loſs of bee 
2 575 +4; rs IG N n Eat It of; : 
„Being employed at the ſame x ime in — 
: 2 on cauſtic alkali, and other ſub- 
ſtances, £0, aſcertain their. effects on ſeveral 
kinds of air, I placed under the ſame receiver 
of the air - pump a quantity of oil; of turpentine, | 
of caufſtic altali, and of diſtilled water; 'T and 
found that they all. contained a 860d deal of 
air: and then, nearly filling equal phials with 
each of theſe fluids, and inverting them in 
baſons of the ſame, ſo: that equal quantities of 
common air were left in all the phials, expoſed _ 
to equal ſurfaces,;and equal quantities of the 


dee flujds x1 obſerved that the oil of tur. 

en immediately and vigorouſly, abſorbed 

ale * ſo that in 2 fey a it had —_ 
_ 


* 


— 


about one Half of 


5 ingredients i the that has an affinity . with 


perties in 


in fact, the ſame thing that produces both the 1 


| dinfinution of air by a phlogiſtic | proceſs, there 1 
is a real abſorption of one fourth part of th L 
And this is the more probable, as c Temain- 


I 
* 
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to it, wh 55 — 
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ey 


17 7 to A 48 be well word 5 ; das 5 P "_ | 
examine the power ok. all liquids, 3 and of ſolid . 


ſubſtandes too, both to  phloglticace, and. a 10 N 
properly to abſorb common ait, in order to af. SS TOY 
certain the cauſe of this very remarkable ä 


FO If the 5 


It Diohld 8 to veeffiard by 


the whole compound ſibſtatice'of Air. Tis . 
probable,” However, that, in all theſe. caſes, | 1 
5 whole maſs of air is hlogilticared ; at the. | 
ſame time that atly part of tis abſorbed. This, 
at leaſt, is the caſe both with Water, and oil of 
turpentine, which have theſe: powers; ; and ik 
is remarkable chat rhe latter has Böth the pro. 
equally ſtronget degree than 8 

former. It is probable, Rants that it 16, 


effects, and therefore that, in every compl . 05 


der is not heavier, but on the contrary ſpeci- ; 

fically lighter than before. Moreover, as it 

is certainly kanten that occaſions the dimi- 
Vor. III. H 1 or end nution | 
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T * The Influence vor: pe 


nution of air, and leſſens its ſpecific gray 
the fame principle may be the cauſe of 
ſorption alſo, by uniting with, its 0. with 
which it is known to have a remarkable affini- | 
ty. With this acid the phlogiſton will form 
what chymiſts, from analogy, will call a 11. 
trous ſulphur ; but then what becomes of this 
 Sylphur f This is a ſubject well worth. con- 
Leer and may not e by difficult to . 
e of vine, which en nitrous air in 
a manner ſimilar to the effect that oil of tur- 
pentine has upon it, affecis common air alſo in 
a ſimilar manner, and in both caſes alſo in a 
. much leſs degree, which favours the reaſoning | 
in the laſt paragraph. When I; agitated. a 
quantity of common air in ſpirit of wine, it 
© was not much injured, but was ſenſibly af. 
fected, as appeared by its not being quite ſo 
much diminiſhed by nitrous air, 8 * would . 
have been before, 7 j 


44 „ bs Ds 1 


5 Upon the e the I of pier Wo 
Wiles: to be very nearly the ſame with that of 
water upon common air, which is reducing i it 
to a certain ſtandard, by deprayving good air, 
5 and mending the bad, ſo as to bring both of 
them a little lower than the Randard of com- 
mon air. Accordingly 1 found that, when 


— 


7 


"a gh un, ne ; en Common 


agitated A quantity of common air, phlogiſti- 
cated with nitrous air, in ſpirit of wine, it was 
evidently mended, but not more than it would «©: 
have been by ER in water. - Nos 
Though a be 20 oil, 1 80 not find that os. 
it has any power of parting with its Phlogiſton . 1 
to common air, ſo as ſenſibly to injure it. 0 
2 phial half filled with water I put a ſmall | 
quantity of ether, and then inverted the phial — © 
in a baſon of water, ſo that the air within the 
phial was expoſed to the influence of the ether. 
Things being thus circumſtanced, 1 obſerved 
that, after ſome time, the air was diminiſhed + 
about one third; but being examined after it 
had continued a month in this ſituation, and 
all the ether had diſappeared, the air was not 
ſenſibly changed. It was diminiſhed as much 
as before by nitrous air, and was not in the 
leaft degree inflammable. The reaſon! of its 
apparent diminution could only be this, that 
the firſt effect of ether, as I obſerved a long 
time ago, is to double the bulk of any kind of 
air into which it is introduced; but that, in 
all theſe caſes, part of the increaſe always diſ- 1 
appears, probably by the abſorption of part of | 
the vapour of the ether diffuſed through it. 
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Ipave abfernac that Gncki ag ſpirit of okay _ 
imparts phlogiſton to common air, and there- 
by injures it; but that when ſpirit ef nitre 
Contains little phlogiſton, it takes ſome from 

tte air, and contributes a little to mend i it, 

and that in a certain ſtate it will not produce 
any ſenſible effect upon it. This, in fact, it 
3 analogous to che effect on” water and | 

1 8 wes of wine * upon Wy ora loin. 


: 16149 255 4 

In 1 to ap the effect of hs ſame 

ſpirit of nitre on common and on dephlogiſti- 

cated air, I once, for about a fortnight, ex- 

7 poſed two half-ounce phials, nearly fled with |} 
the ſtrongeſt brown ſpirit of nitre, one of bem 

| to a quantity of common air, and the other t 

133 about an equal quantity of dephlogiſticated 5 

i air; and 1 obſerved that the air in each of 
theſe caſes was diminiſhed in about the ſame. 

proportion, and that the dephlogiſticated air 


Was eee injured. 7 ſurface of the | 


_ a b vs 
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ſpirit of a nitre in each ber cab 
much lighter-coldured than before, ind the 
brown colour Mad, throughout, intirely difa 
peared; owing, dbb to its Haying : 8 parte 


ſomething remarkable, clouds of ſome hitiſh , 
matter, not much unlike flowers of ine, 


of — ons of ern le 


bal ee 5 


with its phlogiſton; and What 1 TR 


= on the ſurface of the ſpirit « of nitre, 
th the phials. The q antity, of acid 


Was fenſible dimitiſhed in both; and — 9 
fully 
loufed part of the acid in poll the S ith. 5 
found that they yielded nitrous'% 
the ſame proportion, Which was as Four to ne, 


poifthg' off the upper arid h olitewc 


air in nearly | | 


of what they had done before; whille”- the. 


ſtronger r part of the acid, at the bottomtt öf the 


phials, yielded nitrous alt im the ns: 
Had abi bree 


2. Of the” 4 Apitatio of- Air i and. ay | 


Bae found that all kinds — noxious het ; 


SALF oY * 


are purified, to a certain degree, by agitation 


in water; and conſidering that the greateſt 
part of the water to which the air of the at- 
moſphere is expoſed is ſalt- water, I was wil- 
ling to try whether, in this ſtate, it was better 


adapted to effect the purification of air; but 


I did not find that it was. At the ſame time 


; Falſo (ns a quantiey of noxious air in water 


Big 1 


8 2 Experiments Se. 


in which ſaltpetre had been diſſolved, but in 
both the caſes the effect ſeemed to be, upon 

the whole, the ſame with that of pure water; 
having in ſome caſes thought it to be a ge 4 
| more, and in others a little leſs. . . 


3. 4 the Ar confined i in the bollow es Ta cer- 


._ tain Plants. 


Having e 225 Rate of 9 air con- . 
fined? in the ladders of fiſhes, 1 had the curioſity 
to examine that which was confined i in certain 
hollow places in plants, where it has no viſible 
acceſs to the external air. For this purpoſe I 
tried the air contained in the pods of the Bad. 
der ſena, and alſo in the ſtalks of onions, but | 
did not find that in either of theſe. caſes; it 

| Was at all ſenſibly, different from the common 
air ; being diminiſhed v0 nitrous air * the 
ſame Norten. 8 
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tention to the ſubje& of nitrous acid, and n. 
trous air, appeared to me to be the moſt pro- 
miſing of any inquiries relating to the buſineſs 
of air: as they ſeem to have a nearer connec- 
tion with the moſt general and fundamental Fl 
principles in the conſtitution of nature, A 


Have more thi once obſerved chat! an at- IT 


conliderable part of the two preceding volumes 


of this work I employed upon it, and the 
reader will ſee that a ſtill greater proportion of 
this volume is appropriated to the ſame inveſ- 
_ tigation: and I hope he will think, with me, 
that it is not too much ; and allo that, though 
much has been done, muck more remains. ta 
be done, and that what we hitherto know of 
the ſubje& may furniſh a clue for farther and 
more e diſcoveries. „ 
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1 order to Exhibit as diſtinct a view as. ; 
ean of what I have been able to do in this wy 
ſpe&, ſince the publication of my laſt volume, 
1 ſhall relate, as ſuccinctly as poſſible, the ſe-. 
veral new n that I have made, diſ- 


2 „„ N 


poſed under ſuch ds appear to me, den 1 


a view of the whole, to be the moſt convenient 


for the. eaſy underſtanding of them 4 deduc- 
ing, as they ſhall happen to offer themſelves, 


ſuch general concluſzang as. they "KD to au- 
thorize. 923 1 wy 


: : 15 
1 have 1 ry I; p. 1215 that water 
is capable of being impregnated with nitrous. ' 
: air, 4 well as with fixed air, that it imbibes 
about one tenth of its bulk of nitrous air, and 
that water thus impregnated is ſubject to make 
3 depoſit of what 1 ſuppoſed to be the eartin 
| of the metal. from which the nitrous air had 
been made, I have not, L own, been able by : 
any means, to ſatisfy myſelf in my farther, ; in, 
quiries into this ſubje&;z, 'but Ihave obſerved 
ſome other phenomena relating to this impreg· 
nation and depoſit, which, unintelligible as 
they are to myſelf, 1 ſhall fairly lay before mn 
| readers, that they may, Bk me ons of 12. amd | 
ticulty, if they, Ca... 0 
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In the beginning of the 17765 Law : 

a quantity bf diſtilled water with nitrous air 

Re rocured from þi/quth, and it happened to 
and ten days, or; a fortnight, in the phial in 


which theimpregnation Was. made, the ſpper⸗- 
fluous 1 nitrous air lying upon the ſurface of it Z 
Thev, mindful of che caution ſuggrted, by 
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= Mr; Bewly, not to admit the common alr wow * 
| | _ md, erer. air ehen any: ae. ec . „ 


; phi, in de aſtane: ane ed l 35 


| I. filled ir up wit — 
<1 E e ame ine bang had „ 
4 been inverted, ſo. that the nitrous: W 


n compoſed, owithe dutlide oß the Phil and e 1 


not within it. L have forgotten 


> KB Thad, no-expedtation of the:refule, till, 6bſerys 5 od 
| g it the dayfollowing;” I found that it hae 
rable quantity of very iubssse 
- worter, and that the water did not retain the 
= ical; 0 ee of atitlity not even turtle e 
"1 ing the juice of turnſole rod. 'Fhisexperia 
1 ment I have endeavoured to 1 ys R 


? 5 | "F643 bf , Tor 1 ? 5111 no! * . . 


1 Ab obe rime, in order to determine ether 5 
> he precipitate from water impregnited"withi = 2 
BH _ nitrous air was different according to the ein 
3 made uſe of in procuring the air, RS Es. 
2 nated: utes 999 — or nne, wir 2 TE 


iron, 1 an —— THANE - 
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1 caſes the water imbibed about one fixth rl e 
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all —— ally: thertoloue pee by: 
was the ſame; viz. a dark brown.” The water 
alſo in them all was ſtill acid deb net, It hink. 

in o ; qo a cage as: ar-firſt. - ene ia hþ - 


bulk ef ths air; e ao dmprogilath 


was completed, I, as quickly as poſſible, — 1 
in the manner deſcribed in the laſt- mentioned 


experiment, filled all the phials with water 


from their re 


ſpective baſons. 


* ae euer 
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Imagining chat the difference Might 
upon the time that the ſuperfluous nitrous air 
had remained upon 
(during which time I had never obſerved any 


| depoſit to be made) I let ſeveral of theſe im. 
pregnations remain a fortnight, and ſome more: © 
than a month, before I inverted; the phials : 


But very little 
depoſjt was obſerved for a corfderable time, 
and the water in all the phials turned the juice 
of turnſole red;/ This impregnation was made 
on the 28th of May, and the depoſit having 
been made gradually, and as far as 1 could 
obſerve r the dey 8 it b in was | 


FRY 


the ſurface of the water 


but ſtill the depoſit was made as ſlowly as be- 


fore, and was always of a browniſh | colour. | Me 


1 ſome caſes ao ans ages ir Conlidera 6 
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Yoni this water, or when I put it 
proves an exhauſted receiver, and thereby ex- 
= . from it all, — air that I cou 


wt r e ** * 3 
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1 a. large ee, of nitrous air, which I 1 
1 5 did by meapsjof common air, in a ſmall quan- 8 
acid, it made no more depoſit in a few days 1 
5 chan would have been made from water ſimply POS 
imgregnated with nitrous air. One phial of 5 1 
oF; chis water I put under an exhauſted receiver 
quantity of air was diſcharged f rom it, itmade © 
1 i ok t than the reſt. if 2 2 8 Tenet x "8% | v2 a 5 
| | © Imagining at [which —— ” EEE ug 
water 1 prevent the depo 5 © 
LE ; ing e, eſpecially as in the firſt . 
25 in which the depoſit was ſo ble, te 
water did not retain any ſen! — TAY ©, 
a little cauſtic alkali tothe imp 7 


Of thei 
but wy viſible effect followed: geln . To 


prevent all acidity: as much 28 poſſible, 1 did 
"Rene depend upon my addreſs in apply- 
he funnel, in the mater deſcribed; above, 
"ov let out the: ſuperfluous nitrous air in a 
trough: of thei ſame water that had been im- 
pꝛregnated with it, ſo that it was ĩmpoſſible for 
ab to be initha leaſt affected. by the deco po- 5 
fGition of it with the common air. But ſtill the 
f — was not at all different from what it had 


| Ly 15 1 1: Sine 9 ö 8 75 Ki. tia 
A Mr/Bowly a that that 
| acidity: of water impregnatetl wii nitrous: air 
Which is ſenfble to the: tafix, is: given to it by 


the decumpolſition vf the nitrous air in contact 


_ withiithe: impregnated; water; bu 
found, that a flight degree of acidity, not in- 


A esd ſendbis uo ch talteß but Uiſcoverable b) 


tte jvicttof turnſole, is adh communicate 
to water by its impregtatibn witk nitrous art: 
For if a phial be. filled Wich water kingec blue x; 
With the juice of turnſole, and then the nitrous - 
air be admitted to iti and agitated in it, in or- 
dkr to promote thefnprefutition; a change ef 
_ eblour will preferdly be pexteived in the Water! 
Bit rait-waref "ſo-inipregaared- (the ſuperfiu- 
ous din beings let but args ale 
£41677 5 ee een $39} £35 11.6 Abe e ere 


413 . 


«ob hade 


meren dee, bluse: 1 


2 N Fa BY; es 43 9 5643 1 wo Tam + 


- 59d eee 


bly — chang in i ——— : 
._ conſequence of its | ; 


and for-ſame time I always crpef 
tion of fixed air along with the nitrous,” from 
water ſo impregnated; but by uſing the fol. 


lowing precaution I diſcovered my miſtake. 


I carefully Pumped all the air out of a quanti- 
ty of rain-water, letting it ſtand twenty-four | 
hours in a very good vacuum, and then im- 


Fee it with nitrous air; when, immedi- 


ately g all that I could of it by che 
beat of eig water, I found no part of it 
fitted air, but all pure nitroys air, though not 
more than one fourth of the e —_ chad | 
been imbibed by WEE; 


. * 
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1 n 1 58 6270 given my render more 
fatisfaction with reſpect to this depoſit made by 
nitrous air; but though 1 have given more 
attention to it than perhaps to any other ſub- 
ject relating to air, I have not hitherto ſuc- 
cteded to my wiſh. Perhaps I may be more 
fortunate hereafter. I havelittle doybt, how- 
ever, bur that this precipitate conſiſts of the 
calx of the metal, by the diſſolution of which 
- Fe nitrous air is procured, and the white 


. „ 


* 


3 * 5 * 1 


ak 2 n eb 


1 


9 


- procured for 


4 ry * 
. - 7 : ; Fi . 
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ariſe from a leſs portion of pblogiſton. 
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mak ing the preci- 
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" Ws enters 1 ie but of this 1 „ bo; 
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7 au That water would imbibe a certain. portion 2 3 
of nitrous air, I diſcovered pretty early br 
; that oil would do i it, and eſpecially in ſuch a 
9 prodigious, quantity nd ſo. very rapidly, aas: 

& | * NOW. find they do,. not ſo. much as fuſs | = . 45 ; 


at the time of my laſt publication; and . 


the experiments will ſhew that the decompo- a ae 
£7 Ws ſition is effected by means of the affinity which 
Oils, and eſpecialiy the eſſential er known | : 
to have with the nitrous acid. . 
323 / 1 5 4 g ; 


1 


7 * 
4 ITS d 


„„ Jar | 
. of che ſame; and u = 
5 bs nig it with nitrou e | 
| - , fervedthat, without any agitation,” fl F 5 
| 3 ano f pe 1991 10 "Faſt ; that i in 1 
i | extinguiſhed da Giiidle, Si 
my or that to which nitrous air | 
Von filings and brite, k g agitation 4 ; 
| water, and other procelles, © . A 
D | ated nitrous air in dil of f 
5 Bs, "Jets « abſorbed A oi as fixed | 
©, Wifis abſorbed by water; 
N titrous air. that oil of ty 
zs vaſtly greater than the quantity of fixed air £ 
u ster can be madd{o receive,” ” 2 
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5 0 What is the Emit in this caſe I cannot tell; "of 
doc chrewing away the refiduum, which could 
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nerally a ak one OR of FO 1 
nog me as in the proceſs with iron filings/and 
binde) I made a quantity of this oil 7 2 


bulk of ni. 
trous air, and with very great . even at * 


lt i 15 not a ſo i us x the firſt. -. 


e proeny win of a Jight or Ye 


colour, and then had a e caſt, and | 


 theprogeſs part of. thi yer became of a et 
deep orange, and, ſeparating from the reſt, 
ſunk to the bottom of che veſſel. In fast, It ; 


was the nitrous acid that the oil of t x 


had extracted from the nitrous air; and it 
d probably have decompoſed more ni- 
tröbs air, till tbe whole of it had been con- 
verteU into this thick orange · coloured maſs; 
which is the ſame thing, as will be ſeen in its 
proper place, with his oil after it has Been 


Woh 


folly: impregnated with vitraus dae > el 2 $2 


 Lendeavoured to expel. air from the oll of 
turpentine which had imbibed ſuch a quantity 
of nitrous air, but though 1 applied. a conſi- 


Ae degree of beat, no air came from i 2 


Willing to know the laf fare to which the 
impregäation with nitrous air would bring oll 
of turpentine L put a {mall quantity of i it into a 
thin phial, ballancing it ſo that it would ſwim 

Vor. III. Rs 55 * | 


[] 


1 FS 5 of the Abſorption of Nitrous Air 


upright i in water, and then el it into 

a large jar of nitrous air ſtanding in water. It 
abſorbed, in all, two thirds of it; at firſt very 
ſlowly, but afterwards more rapidly ; ; the wa- 
ter riſing, more in one day than it had done in 
ſeveral days before, and the whole proceſs + 


Jafted-aweek ; after which part of the oil of 


rpentine was become orange-coloured and - 


thick, ſinking to the bottom of the phial, but 
the change of colour was made at the ſurface. 


After about ten days I took it out of this Jar, 


and put it into another jar of freſh nitrous air, 

when it began to abſorb the air very faſt, hav- 
ing imbibed about one fourth of it in one 5 
_ wilt; | 


Seeing no other appearance -than the cha ge 


| of the oil of turpentine into this dark; orange- 
coloured maſs, I at length diſcontinued the pro- 


ceſs, and expoſed the ſubſtance I had procured 
to the open air, when it became gradually | 


thicker, till, jn a month or fix weeks, it be- 
came almoſt as hard as glue. The inſide of 


the jar in which this experiment was made 


was nearly covered with ſmall ſpecks of the 


ſame'glutinous orange-coloured matter; the im- 
pregnated oil having, no doubt, been exhaled, 


and having ſettled on the ſides of the en 
an The more: e part bas eraporated. 
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ty, Nitrous Air h oil, Ger. 5 40 1 113 
the reſt became n che conſiſtence above, men. | 
tioned... % : 


1 alſo made a Canes of FI of turpentine > 
1 imbibe nitrous acid from nitrous air, by ſatu- _ 
rating the common air in the phial in which it 
was contained. It preſently became very hot; 
was firſt green, and then of an orange- colour L 
and parts of it becoming very thick and wa 
tinous, ſunk to the bottom, exactly as the oil 5 
of turpentine which had imbibed the nitrous '\ 
air in the preceding proceſs, or the nitrous , 

vapour. N. B. After I had made ſome pro- 

greſs in this operation, it went on very rapidly. - 

For immediately after I had applied the blad-. 

der of nitrous air to the Phial, it ruſhed. into 

it, and all the nitrous air was decompoſed in 

a few ſeconds, In this circumſtance, alſo, 

there i is a remarkable reſemblance between the 

two proceſſes; the decompoſition of the ni: 
trous air in both caſes not having been effected . 
ſo rapidly at-the firſt, as ſome time afterwards, 


Ether has the fame. power of abſorbing obs 
trous air that oil of turpentine poſſeſſes. Hav- 
ing filled a phial with ether, and inverted it in 
a baſon of the ſame, I introduced a quantity We 
of nitrous air into it, in the ſame manner as 1 — 
hade done to the oil of turpentine 3. and pre- „ 
muy found * with a a . agitation, 55 
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mee en 45 1 it Aion and 1 he ie 
I mainder n no nitrous p | 


Willing to ee the whole effect of boch 6 air 


upon ether, I introduced a ſmall quantity of ' 
it into 'a large jar of nitrous air, in the ſame 


manner as I had done with oil of turpentine 


in the above-mentioned experiment. For ſe- 


veral days air kept bubbling out at the bot- 
tom of the jar (the effect of ether on all kinds 
of air, as I have formerly obſerved, being to 
increaſe, and almoſt double the whole quanti- 
ty of it) but after this time the air in the jar 
began to be diminiſhed, and the water to riſe 
in it, the phial containing the ether always 
ſwimming on its ſurface. But at the end of 
the proceſs, which continued about three 
weeks, one third of the air in the jar remained. 


After this 1 perceived no alteration in its 


quantity : but, letting it remain a fortnight 


, I examined it, and found the ether 


very moch diminiſhed in quantity, though 
not changed in its appearance; but it did not 


evaporate on being expoſed to the open air as 


ether does. What was moſt remarkable was, that 


the nitrous air had loſt hardly any thing of i Its 


1 


* 


5 " peculiar property of diminiſhing' common air. 


But it may be ſuppoſed that there was not a 
quantity of ether ſufficient to produce any con- 
1 ge = ſo __ quantity of ni- 


4 | trous On 


5 Oils, | Giri of Him, . 1 uy. 


trous air 3, and the reaſon why what ena h 
of the ether, after this experiment, did not 

evaporate, might be, that the exhalation of the 
water within the jar hed mixed with It, and 


it very my * TT 


u likewiſe, inbibes 6 jtrous air, but 

not rapidly, perhaps about half as faſt as Wa- 
ter imbibes fixed air without agitation, which 8 
makes very lixtle difference in the caſe of oil on 
account of its viſcidity, and conſequentlyi its not 
being much divided by that operation. By 
lang ſtanding, a, quantity of olive: oil imbited J 
15 yo. whole of a en W of fai 8 
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This property of aint nitrous air, 
by Tizing upon its; acid, is nor peculiar. to oils, 
It i is likewiſe found in 7 altali, though not 


in the ſame degree, N that the pre: 
ceding oils ſeized upon the acid of nitrous air, 


and thereby decompoſed it, I imagined that 
alkalis, having the ſtrongeſt affinity Witl Acids, Te 
cauſtic, alkaline liquors,, fixed and "volatile, = 
| mult have the ſame eee . and the experiments 
975 ed my. conjectur e.. Having put a quantity 
nitrous air ts a phialof cauſtic ed alka 
immerſed in a baſon of the ſame, I obſerved that, | 
in the. ſpace oh. three. days, and without-ggl- 
: PH, 0 puck of i bad 555 ablarhed, 75 . 
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not more than one ſixth of the "quantiey/ re: 


mained, and after fix x days about one  iveelftſ : 


part of it only was left. 1 77 1 
An equal 8 of volatile Ala, in ſimi 
Jar circumſtances, imbibed, at the ſame time, 


but little of the nitrous air. But at another 


time, after waiting about a week, I obſerved 


that a 2 e of it had abſorbed about one 


third of à ſmall quantity of nitrous air that 


| had reſted Apo its ſurface, = 


At another time I obſerved that a quantity 
of fixed alkali abſorbed almoſt the Whole of 
about one fourth of its bulk of nitrous air; 


for the remainder could not be more than One i 


twentieth part, But when a phial was quite 


filled with nitrous air, and placed with its 


mouth in a baſon of the ſame fluid, the ab» 


ee on 705 lowly, - 
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bulk of nitrous air, 1: obſerved that the colour 
of it was not in the leaſt ſenſibly changed; 


alſo it had no more effect upon iron han * 
had before” this proceſs,” 85 At TONY WT? $4] 46 


en triert 


cite Alkali had no kenllble fig either 
d. common or inflaymable' air, though only 


i a ſmall 


When, by means of Wen 1 hag whats a 
a quantity of fixed cauſtic. alkali imbibe its 


a tall 0 quantity o ef theſe kinds 5 eit was Foun 
in contact . a. W Af of this Maur; 
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At the 5 time chat 1 firſt EP nitrous 
air to. oil of turpentine, I, in the, ſame man- 
ner, brought i it into. contact with ſpirit of win 3 


and at that time the abſorption, without agi-. 
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tation, ſeemed. to be al moſt ag conſiderable as = 


that with the oil of turpentine. Bpt though 
this fluid imbibed the nitrous air very faſt at 


the firſt, it was ſoon. faturated, which is 9 


the caſe with oil of turpentine. By repeating 


the proceſs ſeyeral times, I made a quantity of 
ſpirit of wine imbibe its bulk of nitrous air. 


But after this it received more air with great 
difficulty ; and though I did not urge it to 


the utmoſt, I do not think that it would have 
taken much more. No change was produced | 


in the appearance of the ſpirit of wine, it be- 
ing as tranſparent as at firſt ; and, what I 
thought a little remarkable, it did not affect 
the juice of turnſole in any other manner than 


ſpirit of wine always does. The application 
of beat to the ſpirit of wine thus impregnated 5 


did not expel any air from it, any more than 


it had done from the oil of pen jmpreg- 


1 in the ſame 3 
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air by ſpirit of wine and 
I filled two cylindrical glaſs veſſels, mitte dhe 
in length, one with oil of, turpentine, and the 
other with. ſpirit of wine, inverting them in 
s of the ſame.” Then, 05 e ein _ 
ith, ni- 


baſon 


qual 1 filled them both com 
trous air, and obſeryi 


and it never advanced a 
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that in leſs than 4 d 
the oil of turpentine had abſorbed three fourths 
ol its air, while the ſpirit of wine had not riſen 
in the jar more than three 1 of an inch, f. 
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„ 3. - tout An h Acts Erase 188 7 
7.36112 inen 5 9 4K 
ſs ale air is Kable 60 dee 
any ſubſkance that has à pear" affinity either 
With its phlogiſton, or wilf any ether ef ies. 
conſtituent partz, it was naturab to think f 
1 trying the effekt of the ſo Eta acide; which aww, © 
e Fug have i confiderabſe Huy inis 7 al 
Accordingly, abo the ſame me 
Sh 7 made the e periments deſcribed in ,§ 
laſt ſection, I conveyetl a quantity of nitrous air 15 
into phials previouſly filled wier the vitriolic, | 
nitrous and marine acids; and ir geen ape 
peared lit all of hem got ph ſtor from 
this air; but the quantity of it w 76h the ni. 
ttous acid} decompoſed; the quithnels/ of che | 
proceſs, and the effect of it upoir the nitrous. 
acid itſelf, were appearanees chat I viewed 
With aſtoniſhment, having ad no expectation , 
of any ſuch irfult;” and Rveral' gwod ehywhnn | 
5 of my acquaintance have enpreſſed no len 
ſürprlze at them than myſelf; though theſe: = 5 
7 facts will appear leſs extraordinary, Nhen it = : 
| be, very ſtrong is the affinity” ſe? $411 
tuen this acid and phlogiſton. This, how. 
ever, 3 


2 


aa | Of the Phenomena ning 


ever, is perhaps a more evident proof of the 
peculiar ſtrengrh of this affinity than any other ; 
fact that CIR. has im ie. | 


Avi ng; im all the other caſes, e | 
to agitate this ſpecies of, air in the fluids which 
I expected to abſorb it; the moment that 1 
introduced this air to the nittous acid, I was, 
as uſual, beginning to agitate it; but with the 
leaſt motion the abſorption was almoſt inſtan- 
taneous, being nearly as quick as the abſorp- 
tion of acid or We air . en and Nag 
: une of ni ir 


5 roapprarance abſorb almoſt excets belief. 

W ne" * e en FA very rapid, 1 ha | 
no occaſion. to introduce the air into phials 
previouſly filled with. nitrous acid, in ther man-. 
ner in which. I had done with reſpect to other. 5 
fluids, but only filled the phials with nitrous. 
air, and covering the months. of them witk 
my finger, placed them inverted in a baſon of 
the acid, when the abſorption, would. inſtantly, | 
commence, and the fluid, without any agita-. 
tion, would riſe gradually and viſib Yo. till che 
greateſt part of the air diſappeared. | Making 
the experiments. in this manner, 15 obſerved 
: ches ene part of the acid, on. which the 
Kwon Qed i ff :ofti: 301 q Pn 1 $398. 05 nitrous ; 


70 7 


avs | 


the be Hip 7, 


Mich a kette CRIT firſt of” 4 0 E 0 
| orange, and by! of a green colour. i U 


2 In order to obſetve the fall tea of FIR 
air on a given quantity of ſtrong! nitrous acid, 
1 filled a ſmall phial with it, and then intro. : 
duced it through the water into a large jar pre- 
viouſly filled with nitrous. air, and ſupported 
the pia! in ſuch a manner, as that the water 
- could never riſe ſo high as to get into it. In 
theſe circumſtances, the ſurface of the liquor; 
which was at firſt of a pale yellow, preſently | 
aſſumed a deep orange-colour, and the quan- SE 
tity of air abſorbed was indeed very great. 
I was ſo, much ſtruck with this experiment, 
that I repeated it very often; and the follow- 
ing is a diſtinct recital of all the remarkable 
appearances attending one of them, which . 
ſelect from the reſt, as I noted them more 
| e than i in any other ate of che 1 * 
8 _ Having filled. a ola containing exaftly 
the Ae of Four pay wy abs of din 


fled it Ty 15850 air; 5 and a as £1 was 55 
. 1 kept mating in e i 2 1 bt 


2117 


) 


aki hs an 5 
aſſumed a deep e Fog 1 
A 20 br 30 ounce meaſures of ait were 
abſorbed, it begin to be ſenſibly deen at the 
top ; and this green kept deſcending lower 
and lower, till it ! the. Daum of the 
Phbial. Towards the end of the proceſs, the 
eyaporation: of the acid was perceived to 1 
very great; and when I took it out, the quan- 
tity was found to have been diminiſpechexactiy | 
ane. Half: or here remained Ho more than 
the quantity of two penny-weights of water, | 
Alfa, it hap become, by means of. this. proceſs 
and the evaporation, together, . 7 
Weak, 2 and 55 rather Hue may. RO. dg 


<4 ve 43 


* The pbial of Fir of nitre in his. experi- 
ment was ſupported by an iron wire, rifing 
from a flat. Piece c of braſs; and having a at one 
time filled the receiver quite full of 14 5 
air, ſo as to leave the whole ſtand quite bare, 

I obſerved that great quantities of air iſſued 
from them, "the moiſture on their ſurface 
rendering this effect very app Parent. This muſt 
have been an additional quantity, of nitrous 


air, produced bj the. .nitrous va apour which had 


7 


| been exhaled from the Phiah or — in 
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= t mp. dn e 1 and mul ſt 
Wn Do conſidered ax Having beth abſorbed b XG 
4 acid in the phial, be des that which I threw 
into it. Ho much was the amount of this 
additional quantity of nittous air,, decompoſed 
by the acid in the phial, T'cannot .certaink & 
tell; but ſhould gueſs, from the circum- 
ſtances, that it could not be leſs than twenty 
ounce meaſutes; which, added to the 130 5 
Above mentioned, makes the Whole quantity 
abſorbed to have been 1 0 Ounce meaſures. 
Beſides, I withdrew the phial before the ns p- 
tion had quite « ceaſeddl. . RES: 


52 - "2 178. 
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At eiher tinte 1 Was dctermin od that 2 

nitrous acid ſhould continue in nitrous air gl 1 

it could not poſſibly abſorb any more of it. „ 
- in order to obſerye what the Ae. itſelf would „„ 

: become after being fully ſaturated with phlo- 

giſton in this manner, and when it had ar the 


ſamegime exhaled as much as it could of its 
own acid in thoſe circumſtances, The conſe- 
quence was, that, in four or five days, when 
the proceſs terminated, 'the acid. Was become 5," 


— 
> 4 


pf a very light blue colour, and, as in the 1 
5 former caſe, Was reduced to half its dimen- 
Fiuons; ſo chat che evaporation of the acid in 


this confined fituation ceaſes before it becomes 
quite tranſparent, as it does by long expoſure 3 
o the open air, though it i is very poſſible, taat 

a much 1 


— 
F * 
| iS 


4 


© 2d 4 o 


a much larger continuance, even in theſe Cir | 


"FIGS, would have the Tang effect. 3 A 


The eee cdperiments. were 


des with the ſtrongeſt yelloy ſpirit of nitre, 
| which perhaps contains the moſt acid with the 


leaſt phlogiſton poſſible, | When expoſed. to 
the nitrous air a quantity of Hue ſpirit of nitre, 
the air was abſorbed, but by no means in ſo 
great a quantity as by the other acid; and the 
furface of this acid became of a deeper blue 
in theſe circumſtances. Had it been conti- 
nued longer, it would, I ſuppoſe, have returned 
to a lighter blue by the evaporation of its acid; 

in which ſtate it would have loſt irs power of 
attracting phlogiſton from the nitrous air, as 
in the laſt· mentioned experiment. The nitrous 
air which had been expoſed to this blue ſpirit 
of nitre was diminiſhed a little by es e 


air. 


Having oblrved the change that 1 
Place i in nitrous air by means of ſpirit of nitre, - 
I was defirous of knowing whether the ſpirit 
of nitre in which it was agitated acquired or loft 


ſtrength ; when I foon found that, in conſe- 


quence. of getting more phlogiſton, its power 
of diſſolving metals was diminiſhed, though it 


will be ſeen that the acid muſt have been 


weakened 


* | 
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In ankand to effect my 3 3 15 firſt filled 


| 4 he with the nitrous acid, r was very 
pom and of a pale yellow colour; and 
placing it inverted in a baſon of the ſame, 1 


introduced to it, by means of a bladder, a 


quantity of nitrous air; and when the acid 
had abſorbed as much as it could of rhis, 4 
threw out the reſiduum of phlogiſticated air, 
and filling it up again with ſpirit of nitre from 
the ſame. Es” 1 wr it ith more ni- 


trous air. 705 


17 his 1 ee to * for: a r 
time, and obſerved that by the proceſs the acid 
became very brown, and ſmoking ; in conſe- 
quence, no doubt, of having acquired: phlo- 
giſton from the nitrous air. In diſſolving 
copper with this acid, immediately after the 
proceſs, I found that it was become weaker 
in the proportion of 5* to 7. It muſt be ob- 
ſerved, however, that the evaporation during 
the proceſs (though I made it as expeditiouſly 
as I poffibly could) muſt have weakened the 
acid a little, and alſo the end of a wet glaſs 


as I could) being dipped into it every time 
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weakened a lil in the courſe : of cn « 


tube (though I never failed to wipe it as well 


& 


4har 1 eres it with mene an, ads 
diluted it a little. - 46,5508 


- Obſerving 4berromdineſs with THY \pitrovs 


acid cont” \nitrous air, by depriving it 


of its phlogiſton, I had the curioſity to try how 
far the agitation of a quantity of this air in 


ſttrong ſpirit of nitre would depurate it; and 
it was not without ſurprize that I 'foynd chat, 
when this proceſs had continued but a very 
ſhort time, the air had become ſo far pure; by 


the loſs of its phlogiſton, that two meaſures of it 


and one of freſh nitrous air occupied the ſpate 
of 24 meaſures. I then tried the effect of this 
proceſs upon air phlogiſticated by nitrous air, 
and found that this alſo was AI Aga im- 
Raney by this means. 


7 
\ 


40 e cho air/way "= 88 5 - 
ing ſo pure as to be fit for reſpiration but 
that.any kind of air-ſhould:be redaged by this 

proceſs to a ſtate that is at een en. | 

Feetly phlogiſticated, will appeariext! 
when it is conſidered, that, namwichſtanding 
ehe affinity there is between this axid and phlo- 

Hilton, yet that the vapour of it nitverafails ao 
impart Phlogiſton to common air, lol as tode- 
prave it conſiderahly. In ſeueral cafes; I hau 
-obſerved that common air thus ex poſad td the 

influence of nitrous vapour has become per- 
. | fectly 


10 


ſalt, upon nitrous air is by no means ſo re. 
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prong philogiſticated in a very hort ſpace f A 
It ſhould ſeem that the nitrous acid, - 
— n with water, has a ſtronger af- - „ 


finity with phlogiſton than it retains in the form _— 
cn" _— wo waere Wow ws 2900 
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markable as the effect of the nitrous acid upon 
it ; but it is ſufficiently evident that both theſe 
mineral acids do really decompoſe this ait in 
Faru and the impregnation they receive from 1 
og un gr ce 1 it is worth notice. W 


0 of wir imbibes elbe a8 i „ — 1 
trous air as water can do, and requires about — 
the ſame degree of agitation, or rather mote, - 
to effect it. Two thirds of the quantity of the „ 
air admitted to about four times as much 2 
the acid was imbibed, and the oil of * „ 
which was before quite eee amen , 
 beainiful Eng: in een NBD ele 9 
A lig e: 20 bes 
Spirit of ſalt 8 nitrous 4 very nowly, EE. 
and in a ſmall quantity; but by this ſmall im- 5 he * 
pregnation, from being of a light ſtraw colour, _ ä 
it became of a beautiful ſky-blue, very viſible N : > 0 | 
when held up to the light. The Juantit ß "0 
abſorbed was about one tweritieth f iN M 4 2 
bulk. and one third of the due ir eiployell ä 
1 III. | K | Jy . e 5 N 
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in the experiment. In oider” to avail what 
proportion of nitrous air a quantity of ſpirit 
of ſalt would abſorb with long Banding, I ſuf- 
fered them to continue in contact in one caſe 
about two months, and after that time about 
two thirds of the air, which was originally 
about one fourth of the bulk of acid, was im- 
bibed; and 1 imagine that with more time, 
an more of the air will diſappear. #79) 9 go 


Nitrous! air was readily abſorbed Miele) 21 


tation by water impregnated both with vitriolic 


acid air and fluor acid air. Each took more 
than its bulk, and not more than one twen- 
tieth part of the nitrous air remained unab- 
ſorbed. How much more would have been 
abſorbed I did not try. No change of colour 
vas produced by the proceſs. N. B. Agi- 
tation only ſet looſe the vapour of theſe acid 


| liquors, and thereby increaſed the apparent 


bulk of the air. Theſe two kinds of acid air 

imbibing nitrous air in the ſame manner is an 
73 8 for e W e pou aer 
; "Path bas: al FOES the vette 

— vegetable acid with which I made thè experi- 
ments deſcribed in my ſecond volume, ab- 
os nitrous air conſiderably faſter. than wa- 


Ol hel acid 8 8 the former 


47 fo 7 * 6 * * 1 


= 
4 
% 
4 
1 
f 
4 
4 
\ 
; X 
þ 
* 2 
79 
7 
4: * 
Fl 
; 
5 
: 
ul 
F 
7 
4 
* * 
' 
. 
E 
* 
” 1 
x 
7 
* 
7 
4 
Fi 1 80 
4 
5 » 
' 
x 
Y 
x 
x 
F 
* 1 
£ 
\ 
- 
\ 
F 
0 


its tranſpareney; for though, during the agita - 
tion it ſuddenly became of a turbid white, that 
change took place on accidental admiſſion 


of a bubble or two of common air, though 
I do not underſtand how this circumſtance. 
could entrated 


vegetab acid Azad. a dark purple. in conſe- 
quence of this impregnation, very much re- 
ſembling the oil of vitriol after the ſame pro- 
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2 the Proceſſs » which Nitrous Air is b 
ub a State in which a Candle will burn in it 
witb an Entancey 17 0 icgr ned » me. 
| e Metals in tbe Nitrous Aeid. 


l 


My W will 8 the N white" 


7] which i in its firſt ſtate extinguiſhes a candle, 
to a ſtate in which a candle burns in it quis _- 
naturally, which had always been deemed. a 
certain criterion of common and wholeſome - 
=_ . =, though this ſtill continues as noxious as 
i ever; or with a greatly enlarged flame, in which 
late it much reſembles inflammable air. This I 
; had effected by expoſing it a long time to iron, 
or a ſhorter time to liver of ſulphur. 1 hav 

now procured this kind of air by ſeveral 
other direct proceſſes, without producing pro- 
per nitrous air in the firſt place, and I have 
* . alfo obſerved various phenomena attending it; 
Vvbvby the compariſon of which the nature of 
Wo this remarkable change in the conſtitution of 


— 


13 nitrous air may be better Andere. 


1 'T he experiments ſeem to ſhew, Aber this 
_., 4 | there is a cee of. nitrous vapour in ni- 
1 . . „ trous 


= I expreſſed on having reduced nitrous air, 


elle that can imbibe phlogiſton, it ſeems to be - Ga 
impoſſible that any thing ſhould burn; Let 


* 


the @ndle ; or rather, the union. between the ._ 
phlogiſton and the acid may be in ſome mea; - 


this and the ſe&ions immediately following, 
and others, as they will oecur occaſionally in 
the account of other experiments, which hal, 


woe differen Heads.” „ 


the nitrous air is produced in this manner, 
| without foreign heat, if a candle be 8 


inflammability abovementioned. Bur I firſt 


TY” IN IP : 5 wr = os 7 Ss i Y A; 2 : 7 2 4 . * 5 23-1 
8 8 . 4 2 e 4 
. 3 D p > 2 e if 2 
; 258 is", 5; 2-92 498 : 
7 x NY „ 
2 . . 1 : 1 : 8 
* * 3 
* N 7 | | 
x * , - * 
ETD ; 4. 
+ | f % 


"in le 2 cad d., 8 5 


abs" air ibs: ed which! by means of © © 
its affinity with phlogiſton, admits bodies tg 
burn in it, or that there is a redundancy i 
phlogiſtie matter left in it which is Enited by = 


| „ | : 3 8 


ſure broken, ſo that the inflammable part, 
being ignited by heat, may immediately join 
the acid vapour, without which, or ſomething - 


the reader, however, form his own hypotheſis 755 
from the facts which I ſhall relate; ſome in 


different obfects, and therefore will be found Loo 


be ſolution of iron in 1 ef ne 
NN to produce nitrous air; but when all 


to the ſolution, more air will be 
and this will be poſſeſſed of the peeoliarikigd of 


met with this air by diſſolving iron in Wie 
firſt impregnated with vitriolic acid air ann 
then with nitrous vapour, as will be mentioned = 
n its er place. . The firſt produce ofthis  _-_ 8 

| 1 ol! 


- 


* 


7 61 * 8 
It was upon e this that 1 trie 10 1 
ſame experiment after the termination of the 
common ſolution of iron in ſpirit of nitre; 


* 


blen was nitrous air; but _ the -- 


5 ee with a natural WS: 


„ 


when, by this means, 1 got, by a direct 


celz, ſuch a kind of air as I had brought hi. 
trous air to be by expoſing it to iron, or liver 


of ſulphur; for on the firſt trial a candle burned 
in it with a much enlarged flame. At another 
time the application of a candle to air pro- 


duced in this manner was attended with 4 
real, though not a loud epjο,,; and imme . 
Aiately after this, a greeniſh- coloured flame 1 


deſcended from the top to the bottom of the 


veſſel in which the air was contained. In the 
next produce of air from the ſame proceſs die 
flame deſcended blue and very dane Frome: wy by 


OP to the bottom of the TL; 


: + 


I'fave alſo ri this kind 4 al in a 


ee proceſs by the ſolution of zinc and tin, 
the latter of which I find contains very little 
 Bhlogiſton , ſo that it may eaſily be ſuppoſed 


that there is a redundancy of a nitrous acid 
vapour in the air produced from it, ready to 
take Palogiſion from any berg in a ſtare 


. of 


194 of Nurse „ : 71 


flame of a candle, when no more air could 
he got without it, air was produced in e | 


— 


MM of Tenition. And, 1 zinc contains much 
n phlogiſton, it ſhould ſeem to have a nearer af. ES 


nitrous id, whigh- may ee * un- 
con with it. But to me it is very evi. 
dent — zinc doth not contain much phlo- ©,” 
HH gifton. And it is evident from Mr. Caren 
diſh's experiments that it contains leſs, pla. 

giſton than , . ly inflammable. W 
air. | 


* Oe a , : 
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11 ill be franc i in my firſt adn Ws 1 ä 
could f args but very little air by the. ſolu- . 
tt eon of zinc in ſpirit of nitre, though the mm. 
3 tual action of theſe two ſubſtances be ſo re 
I markably ſtrong. 4 Poſſibiy, becauſe it affords 1 
little phlogiſton to unite with the nitrous va- 3 
Pour, or becauſe its affinity with its own cake” © 
is ſo great, that the nitrous vapour cannot lay — 
hold of it; and yet there can be no earth freer al 
5 from phlogiſton than the flowers of zinc, tt 
\ BH H{caſtin ſome of oe ſtates in which I have ers. 
| mined them, 11% 1 15 1%, "8AM 2 7 1 2 ; 2 | 
15 7 order to 3 the quantity of Ar | + 
£5 produced by the ſolution of zinc in ſpirit ß 
. Wha in a more a d manner than I had » 


- # "x . * 5 & L 5 393 F 3 # ; * * : * 55 g * 1 8 * * —_ 4 
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this efferveſcence might anſwer the ſame pur- 5 


caſe of the iron, viz. expellin the acid with 


Y nl 


Fe 


n Month ur 0 large WE al ach. the Wo of 


which was a quantity of ſtrong ſpirit of nitre 3 
and when T had placed them under 3 r. 


ceiver of an air-pump, I carefully ehe 
theair, and then, by means of the appatatus 
for a collar of leathers, I let down the zinc into 
the acid. Immediately upon this there was d 
moſt prodigious efferveſcence; but, the veel 


into which it was made being very Jai 85 ip. - 
part of the 11 E 0 out of i 232 eg 


By this means I. got a very confiderablo 5 


: quantity of air; and when J examined it, 1. 


appeared to be the very ſame thing with ni- 
trous air expoſed to iron or liver of Falphite: F 


and ſuch as 1 had got in the laſt- mentioned 
experiment by means of beat from the dire& - 


ſolution of iron; and the great heat attending 


poſe as the foreign heat of the candle in the 


more force, and throwing it into a ſtate into 
which it was not ſtrictly combined with Pius. 


* 0 F * *- i 


have done; owing, I ſuppoſe, to half of it 
being properly nitrous air, and the remainder 
n * neee wich r 

2 | and 


- 


| The a air thus Pee denied ish 1 
air about half as much as nitrous air would 


* 


third of this air was readily abſorbed by 
| | ſtance in favour of i its 


which is 


the nitrous; air. 21 one 


a» 


containing an acid vapour; : and a candle 


burned in it with an enlar 


twice as large as its own. proper flame, _ 
vivid; and ſurrounded with another 


a blue colour. With a very light 
in water, this air extinguiſhed. a candle „ che 
water having, by this means, 
ſorbed the acid vapour that was EY 
through i ir, F, 


” 4 
e * 


* - 
4 8 


2 "its. 
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to afocrigie the quantity as well s 
the quality of the air produced in this manner: 5 
J diſſolved four penny- weights of zinc in very 


ſtrong ſpirit of nitre, contained in a glaſs phial 
with a ground ſtopple, when I got about eight 
ounce meaſures of air, which 1 took at twice; 
bot neither part of this produce either affected 
common air, or was. affected by nitrous air; 


and though part of it was abſorbed 


water, 


it did not make lime-water turbid.” " Al no 


candle would burn in it. 


But I did 


4 


mine this air till about two hours afre it was 
generated, when 2 conſiderable 


Was Os abſbrbel by water. Had 1 made a trial 
of it immediately after” ir! was F prodthoed,! and 


before any part 


* 


of it 


ee, I make no doubt ber a candle would 
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have 


5 


6 
. 4.4 
x? 7 
A * 
5 
N + * 
3 
N 3 
j SETS = 
* 
* 3 % 75 
N 5 
n 4 


> 


} ” 
FACS f 7 
4 5 . * 
4 - 
4 
N „ * 
25 £ 2 
W N ? _ . 
* o 
* 42; 8 £ 4 * 
4 22 g RA 
” # » 
1 - 


V wad burned:n m it. For aw 1 n 0 a 
experiment, and tried both parts of the pro-. 
dauce immediately, a candle burned with an 
1 e eee eee e e 2 
eee ee eee i 1 
5 A1 r Limes, . ein, L hank, 10 no- 
thing of the peculiar kind of air above · men- 
tioned, but only ſtrong nitrous air from ſeem- 
ingly. the ſame proceſs; and I was not able o 
determine-on what circumſtances the different 
« reſults depended. I once thought that Il bad ' 
got this inflammable nitrous ait, as it may be 
_, Called, when I uſed a very large quantity of 
ſpirit of nitre, much more than was neceſſary 
to diſſolve the zinc, but at other times this ex- 
pedient failed me. When J had taken the air 
at different times, I found the laſt produce ie 
more nitrous. than the firſt, But I once di- 
| vided the produce into five parts, and found 
all of them nearly equally, and all very ſtrong- | 
ly nitrous. In fact, in order to produce this 
curious ſpecies of air, I then imagined there 
- ought always to be more acid than phlogiſton; 
and therefore when it is procured by a directe 
proceſs, the ſolution ought to be rapid, in o- 
der the more effectually to volatilize the acid. 
It will be ſeen that in the ſolution of tin, which. 
I find to contain very little, phlogiſt W 
air. is 4A Produced, as will appear \ when, 
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this hypotheſis, that when, after all the uncet- 
tainty of the preceding trials, I uſed only. a 
very weak ſpirit of nitre in the ſolution of 
Zinc (with a view to produce air in about the 
ſame quantity as it had been yielded by means 


of the water impregnated | firſt with vitriolic 


acid air and then with nitrous vapour) 1 


: 4 no other tin this kind of air in Which a op 


candle burned: with an enlarged flame; and 
the air was of the very ſame kind from the be- 
gining to the end of the proceſs. , „This looks 


as if mere was more phlogiſton than acid in 


this kind of air. And, indeed, all the expe· 

timents demonſtrate that the enlarged flame is 

produced principally by the aſcenſion of an 

. inflammable vapour contained within itſelf. | 

And yet there are ſome caſes in which the ap- 

pearance very much reſembles that which is 

1 occaſioned by the dipping of a lighted, candle 
8 into dephlogiſticated air; though the air, which 
1 . is the ſuby beck of this ſection, i is always hig hly 
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* nitro, air. R 
i eee Ta 90 1707 dr, 
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| ſolution: of this metal in the nitrous: acid, | 
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noxious, — not in the ſmalleſt Ga: affects - Of 
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SECTION. XII. ins 4 


e the Pbenomend ten the "Divination of 


n+ Air by Tron FES 2 Bain. : 
© STONE, and alfo by Ln of SULPHUR, | ee 


1 
F W 


asg firſt remarkable Ach of mY ou: 
a that T obſerved was occaſioned by the fer- 
mentation of iron filings and brimſtone, made 


into a paſte with water, This proceſs is at- 


- tended with much heat, the diminution of the 
air is exceedingly rapid, and whenever I exat | 
mined the air that remained, it always ap- 
_ peared to be ſimply. phlogiſticated air, nel- 
ther affecting common air, nor being affected 
dy nitrous air, and always extinguiſhing ' 4 
candle, And' in this laſt- mentioned prope 
it differed from nitrous air diminiſhed By i ed. 
only, or by liver of ſulphur, in which a candle 
burned with an enlarged flame before it was 
| agitated in water. I have ſince, however, ob 
ſerved that nitrous air di e _ iron bing 
und brimſtone does not really differ from that 
Whieh is diminiſhed” by the other proceſſes 3 
but that this proceſs being made in a large. 
quantity of water, either the ſuperfluous ni- 


mo Ack 7 TY” the ſuperfluous phlogiſton, 
or 
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„ * _—— 
* N $ 
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* 
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d ET e e 
5 3 fiats: af > air, i a." 
| iminution, . from the 8 4 the 
mentation began, till it could be. mini 1 
no more by that proceſs. | In or er to get a 55 „ 
all. quantity of the air, without moving these 
the apparatus contained in 
it, I faſtened a ſmall phial, or a piece of glaſs dm 
be, to the end of a ſtiff wire; and filling it 
| wich watery put it up. into the veſſel, with 1 
its mouth downwards 3 when, | 
| ning out. it would neceſſarily 55 
oy could. then with the 8 


the air of the jar, Which 5 
ſame caſe withdraw, and e Saane nl e 


i a 2 * 4 
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 Proceeding/in-this manner, found: 0 > 
in the laſt: ſtage of the diminution of this air, 
and not before, a candle burned in it with an | 
enlarged; flame, * 
exactly reſembles chat | 


of 


% 


very ſoon, before — be. 5 = 


had an opportunity to act upon it. For when 
I tried part of the ſame air the next mofning | i 
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(when, without an agitation, part of * had 
99; abſorbed . 5 water) it extinguiſned a 


candle; having, in the en 1 pepe 
mere phlogiſticated air. R 


oh transferred another fitiy: of nitrous air 
from quickſilver,, in which the proceſs was 
made, to lime: water, but it did not make it 
in the leaſt turbid. Indeed, but little of this? 
air was abſorbed by water, and retain Su — 
in it only naturally, without any enlargement 
of the flame. It had been diminiſhed to e 
5 one third oh its Wan in the wich chiver, 


"2 ; 4; I» 4 


10 ſha now WR) to note ae tant 
lay this proceſs,” which the philoſophical _ 
reader will eaſily perceive may be of great uſe 
in the analyſis of the ſpecies of air, as well 1 
help to explain the proceſs itſelf. In order to 
determine whether the acid, or pblagiſton, of 
the nitrous air had been ſeized upon in this 
proceſs, I made it over a quantity of ver 
pure water; thinking that, if it mould acc. 
quire any acidity, it would ſhew that the phlo- x 

giſton only had been ſeized ; but that if * 
ſhould not have become acid, it would appear 


1 


that the decompoſition had been effected by the... 


1 acid having been ſeized, and the phlogiſton by 
left. And the reſult ſeems to determine this 
queſtion in [favour of the latter ſuppoſition. 
ns. „535 


Sohn 8 ab was no ni 


the water with the - greateſt: attention, ard 5 


found not the e of acidity in it: 
It did not even turn e 6 


"xe $a. 


other hand, in the be ces ral nitrous 11. 


by 1 nitrous "acid, the water over which the di- 


minution was made, becomes much more acid 


than can be accounted for 5 the e 
1 of the acid introduced | into it. "Ib 15 25 


1 
4 * 


. it obyious, port Tt dy Sl! that | 


ora in the decompoſition of nitrous air by 
iron filings and brimſtone, c. the acid Va- 


pour is the part that is firſt ſeized upon, yet 


that ſome vapour partaking of the nitrous acid, 
(though when imbibed by water it does not 
impart to it any ſenſible acidity): muſt be left 


diſperſed through the phlogiſticated air which 
remains; and by the help of this vapour, com- 


ing from the nitrous acid, the: ſuperfluous phlo- _ 


© -giſton muſt be capable of accenſion; ſo a8 56 
, conſtitute the enlarged flame. The inveſtiga- 


tion of the nature of this vapour, Which, 
though derived from the nitrous acid, is nat 
itſelf acid, and which by its ready union witfi 


-phlogiſton in the degree of heat requiſite for 


ignition enables inflammable ſubſtances to 5 


JO muſt be a een impor- 
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34 tance; as it may. path nn in the 
nitrous acid which; gives it its remarkable af - 
fmity with iſton, r * x 
criminates — the other acids. * 


15 2 9 3 the experiment above recited, concern- : 
ing the diminution of nitrous air by iron filings 8 
and brimſtone over a quantity of pure water, 


. J firſt obſerved a pretty large depoſit of a 
pProwniſh kind of matter, from the water over 
* Which this proceſs had been made. If this be 

8 really the ochre of the iron employed in it, it 
S ler that the earth of the metal had been 


volatilized by the heat of the fermentation; but 
it may be that earth, which is one of the con- 


r parts of nitrous air, with ſome part of : . 
„ the phlogiſton f from that air adhering to it. 


5 That the water of my trough, in-which I | 
OY 1 made this proceſs, was diſ- 
1 coloured, and become of a browniſh A 
| both when it was .contigious to nitrous air 
in its natural ſtate, when it had ſtood a 
long time in the jars, and eſpecially. 
y when the nitrous air had been decompoſed 
over it, I had frequently obſerved. Now if 
f the matter that diſcolours the water in both 
ſtheſe caſes ſhould be the ſame, it muſt have 
deen contained in the nitrous. air itſelf, and 
5 have been the earthy matter that evidently dees 
1: enter into the 2 and muſt not 
| have 


* 


have come Rö che iron; A2 as the colour 
was the very ſame, in appearance, in both the 
daſes, I am father inclined td this hy potheſis; 
eſpecially as this ſeems to be the very ſame 
kind of matter that 1 uſed to collect from my 
trough of water, in which much nitrous air 
had been kept, and of which ſome Account is 
given in my firſt volume. 


2 


When 1 put 2 little nitrous 1 to any 
quantity of water thus diſcoloured, it became 
tranſparent; which ſeems to ſhew that this 
earthy matter was before diſſolved by the acid, 
and may account for my getting no more of 
it when 1 decompoſed that large quantity of 


nitrous air in a {mall quantity of water men- 


tioned above. For the water becoming very 
acid by this proceſs, the earthy matter precipi- 


' rated from the nitrous air might be mw dil- 
folved in it; 


At one time the water over which TY hes: 
mentation of iron filings and brimſtohe had 
been made in nitrous air, and which was be- 
come of a very brown colour, would not of 
itſelf, by long ſtanding, depoſit any thing, 
or but very little, and very ſlowly; a ſmall 
but manifeſt precipitation was made from it, 
of the ſame brown matter, in an exhauſted 
receiver. But by ma ry a 2 large 
quantity of nitrous air in the ſame proceſs, 
ä Ws” III. L throw 
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throwing vp a freſh quantity. when the former 
bad been ſufficicatly dimigiſhęd, 
of the PALE: the. jar. was. b phlo- 
gilticare air (being che rehcuum of all the i- 
trous air that had. beep made uſe of in the 
i proceſs)., I, got. an immediate and conſiderable 
precipitate. On this occaſion, alſo, 1 obſerved 


that notwithſtanding the. decompoſition of ſo 
2 a quantity of nitrous air, the ſmall quan- 


tity of water over which it was made had not 


acquired the leaſt ſenfible . not OD 
1185 Juice of: turnſole red. þ 


That ihe! brows Ld.” of FER p 
comes from the phlogiſton of the nitrous air 
adhering to it, ſeems to be pretty evident 
from the following obſervation. The water 
in my trough having been at one time eceed- 
ingly foul, eſpecially with a great variety A 
metallic impregnations, and ſo as to make a 
white. depoſit when it was ſuffered to-ſtand;, 
when nitrous. air was decompoſed over it, the . 

whole depoſit was of adark-brown colour, hich 
could hardly come from any thing elſe belides | 
eee from the e nitrous air. 


That liver of ſulphur allo decompoſes a. 
air by ſeizing upon its acid ſees to be proved 
by the following experiment. I put ſome 
pieces of ker of. apa; to two quantities of 

ee 5 ; Witrous 


Ed bad. 
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"TINY air banned by quick ſilver, and I ob« _ 
ſerved that, in about ten hours, between one 
third and one half of the air in each of them 
was abſorbed. The next day I admitted water 
to one of them, but no part of the air was. 
abſorbed, and after it had paſſed ſeveral times 
through water, a candle burned in it with an 
enlarged flame, crackling very much. Alſo a 
candle burned in the very ſame manner in the 
air contained in the other veſſel, which I had not 
made to paſs through water. In this experi- 
ment I took particular notice that there was 
no appearance of the mercury having been 
corroded, or having been in any other reſpect 
viſibly affected during the proceſs; as it would 
have been if every thing acid in the nitrous 
air had not been united to the liver of ſulphur. 
Perhaps the reaſon why the air in this experi- 
ment bore the paſſage through water without 
loſing its property of admitting a candle to 
burn in it was, that, by ſtanding a long time 
out of water, the conſtituent parts of it had 
acquired a firmer union, ſo as not to be ſo eaſi - 
ly 3 by the acceſs 4 ver my 
a ; "4008 


| 08 more decifive proof of this Jecompoſſtian 
being effected by the acid of the nitrous air 
being ſeized upon, is, that the water over which 

2 W is made does not acquire 
8180 | Ls: 7 "hy 


| 148 of Nitrous Air Aminifbed © 
the leaſt acidity, not even diſcoverable by hs 


juice of turnſole. In this caſe, alſo, there was wo 


an earthy precipitate, exactly as in the Proceſs 
with the 1 iron ane and brimſtone. | 


In many is nitrous air, that has this pro- 
perty of admitting a candle to burn in it with 
an enlarged flame, retains, in a great meaſure, 
its power of diminiſhing common air. But 1 
obſerved that a quantity of nitrous air dimi- 
niſhed by liver of ſulphur, did not retain thifs 
property in the ſmalleſt degree, though a 
candle burned in it with a much enlarged 
flame; and part of it, as is uſual with this 
kind of air, wis readily abſorbed by water. 
The reaſon of this difference muſt be, that in 
one cafe the nitrous air is more completely de- 
ret than in the other; or that the phlo- 
iſton ſeparated from it acquires a new con- 
nection, ſimilar to that which it had AS part of 9 5 
the nitrous air. 


5 


I had at one time ſome ee that, as 
part of this kind of air is readily abſorbed . 
water, exactly like fixed air, it might be, in 
part, real fixed air, and precipitate lime in 
lime- water. But in the preceding experiments, 
as well as upon other occaſions, I particularly 
attended to this circumſtance, without ever 

obſerving it to have any ſuch effect. Having 
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| ſorbed by water. Before this air had paſſed 
through water, a candle burned in it with a 
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fore the lat Mentiowed experiment dimi- 
niſhed a quantity of nitrous air to one third by 
liver of ſulphur, which was accompliſhed in 
twenty-four hours, 1 immediately. admitted 
lime-water to it, but it did not become in 
the leaſt degree turbid ;- though not leſs than 
one third of the whole quantity was readily ab- 


much enlarged. flame, and alſo crackled-very 


much; which is often, but not always, the 


caſe when a _ lighted candle is let down into 
this kind of air. But though, in this caſe, the 
phenomena very nearly reſemble thoſe: of de- 
phlogiſticated air, the flame is by no moans ſo 


Fs as in gr: wy pore —_ ef air. 1 


The refulk of | theſe Seren <> the 1. 
minution of nitrous air by ſubſtances which 


ſeiꝛe upon its acid, ſuggeſts a conſiderable dif- 


ficulty, viz. what becomes of the acid! ahd, with 
what ſubſtance eoncerned in the procefs is it 
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ingly convenient for a chymical examination 
and analyſis. Since the idea firſt occurred to 

me, I have never once loſt ſight of it being 
well aware of the unſpeakable i importance of 
it in ſuch inveſtigations as I have been en 
in; and the farther I have carried my re- 
ſearches, the more important is the part chat 1 
| find this acid to act 1 2 ies of nature. ? 


A great part even of 8 firſt publications : 


on this ſubject related to nitrous air, into which . 
this acid principally enters; the obſervations 
contained in my ſecond volume, exhibit this 
acid in a much greater variety of modifica- 
tions, as being equally a principal ingredient, _ 
both in the moſt noxious and th 
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ſtance, with which it had no affinity, as had 
been able to da with reſpect to other kinds of ) ͤ 
air, by means of water or quickſilver ; in or 
der that I: miglit introducewhateverſubſtances- 25 
I pleaſed into this air, through that fluid s 


that their affini ; with. this air might be exa- by 
mined, with the ſame eaſel and convenience 1 
cher 1 have been able to _—_ other ſimilar + © 

. | But 1 believe there is no fluid fubſftante ! : 


in nature, with Which the nitrous acid will not —— 
readily en o as to be abſorbed by Ie. 
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ſubſtance as would” fully: ahfter tik views! 
adobe mentioned; expeRting; as I: then ſug- 
geſted, chat ſome of the animal oils would ſuf- 
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men that whale 1 Chicks 8 3 2 
ticle, might ſerve my purpoſe of neg the th 
nitrous acid vapour, as well as any other ani- 


mal oil; 1 imagined that had only to contrive Wh” 
| how to raiſe this vapour. Merely heating the 


acid, I had found (as will be ſeen. vol. II. P. 
330) would not anſſrer; and therefore. ſome | 
more powerful means was neceſſary. to ſeparate 
it from its water, and expel it in the tam f 
air. Now, reflecting upon the exceedingly 
rapid ſolutions of ſeveral of the n 
acid ſtrongly concentrated. or with a mixture 
of a very little water; and the phenomena ate. 
tending the receiving of the air ſo produced ia 
water, when I had obſerved ver large bub- 
bles to iſſüe from the end of the tube that 
tranſmitted the air, but exceedingly: mall ones 
riſing to the top of the jar, I caught the hint 
of getting nitrous vapour by this means Fer 
the large bubbles, I Was well ſatis ed muſt 
have been the nitrous acid itſelf in the furm of 
air, but preſently abſorbed by water while 
the, ſmall bubbles were the nitrous air arhich 
was the proper produce: of the ſolution; the 
heat attending the ſolution having) been the 
means of expelling à great quantity 'of ſuper- 
abundant acid, along with the air. By ſome 


rapid ſolution of this kind, therefore, I. was. 

ſure to get a very great proportion. of nitrous 
vapour, 0 mixed with a little nitrous air, 
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we not without ſome fear of Apel : 
| I filled a humber of ſmall jars with my whale 


oil, and placed them, inverted, in à baſon of 


my phials, with a ground ſtopple and tube, 


I dropped my lump of biſmuth into it, pour: 


ing after it a ſmall quantity of water, to pro- 


event. But alas | nothing followed, but ex- 
actly ſuch appearances as I had before ſeen in 


orifice of the tube communicating with the 
as they thad: been in water, they were preſent- 


reduced in bulk fo much, as not to exceed 
that of the heads of ſmall pins before they 


reached the rop of the jar. I then found that 


the proper nitrous vapour was abſorbed by the 
ail as it bad been before by the water; and 
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ſmall quantity of ſtrong nitrous acid/1 in one of 
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An ong other things, . I thought it it poſh ethat\ 
. this might be the very. nitrous acid. air that : 
pad heen ſo long in queſt of, eleapi ping. from 
the oil, which had been over Haag With it, 
like water ſtrongly impregnated with fixed alr; 
and that thus, in this moſt unexpected man- 
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Wit this gags: the firſt” ikiog ow 2 þ tri ed, 
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vitroxs.air, with which, as ell as with the 


nitrous vapour, this oil had been ſaturatod a 


but on admitting to it a proper quantity of 


common air, there was neither any redneſs, 


or diminution of bulk, produced. I then 


imagined that it; might poſſibly be inflammable 


air; ihe Phlogiſton of the oil, as. well as of 
the nitrous air, and nitrous vapour, having 


contributed to it; but it extinguiſhed a candle. 


And finding at the ſame time that it. did not 


make lime · Water turbid, it rd to As a 
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by this proceſs, and which I did not under- 


ſtand at the time that I firſt obſerved it, is, in 


ſhort, chis, All oils readily decompoſe nitrous 
air, as well as imbibe nitrous vapour, in con- 


ſequence of che affinity chat oils have,wirh this 


acid; and in all caſes in which nitrous air is : 


decoippaſed, it is reduced to the ſtate of phlo- 
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eifticated air.” But Rill I am n tofs 
to account for the produẽtion of ſuch a'quans 
tiy of this air from che oil thus impregnated; _ 
after the nitrous air produced by the ſolution 
of the metal had been thrown out x confider- 
| Ing that it is only a very ſmall} proportion of 
nitrous air that any fluid ſubſtance can be made 
properly to imbibe ; whereas this phlogiſti- 
cated air was ſufficient,” in quantity, to have 
been the reſiduum of ten times as much ni- 
trous air as the quantity of all the oil uſed in 
the experiment. This production of phlogiſ- 
ticated air from oil will be ſeen exactly to re- 
ſemble the production of a ſtill greater pro- 
portion of nitrous air from water, treated in 
the very ſame manner; but then I am not 
able to account err of the facts any better 
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Bee diſuppojnred, 80 has been ſeen, in 


my expectations of confining the nitrous acid 
vapour by animal gil, it occurred to me, that, 
in lieu of this, it might not be wholly. without 
its uſe, if I could ſhut up this vapour in dry 
glaſs phials, with ground ſtopples. And 
though, in this method of procuring it, by 
the ſolution of biſmuth, or other things with 
which it unites moſt rapidly, there is neceſſari- 
tha mixture of nitrous air, it is inconſiderable 
in proportion to the quantity of pure nitrous 
vapour itſelf. And though a mixture of com- 
mon air alſo would neceflarily. remain in the 
Phial, it could only ſerve to dilute the acid va- 
Pour, and could not materially alter the pro- 
perties of it. Alſo, if the mouths of the phials 
were ſmall, they might be opened, and va- 


rious ſubſtances admitted to the vapour, with- 


out much loſs of the acid; eſpecially as all 
acid vapours, I had reaſon to 0008s" Were 
heavier Gan common air. 5 


939 


6 erg to Ant yk wich Fas 
1 views, I preſently. thought of an gaſß 
method of putting my deſign into execution. 
Tbis was by making the ſolution in a; 14 

phial, as 4 fig. 3, that there might be room 4 
= ebullition of the acid, Without any da 
of its being thrown out; and having the 
through which the vapour was tranſmittedi bent 
downwards, in order to be inſerted into the 
mouths of the phials that were to receive the 
vapour. I his contrivance perfectly anſwered 
my purpoſe. For I ſoon found that ag the 
ſolution was ſo very rapid, and: | conſequently 
the production of: nitrous vapour in this pro 
ceſs exceedingly copious, I; _ by -placing 


5 a number of dry; phials in a line, fill chm al 


with this red vapour in then ſpace! of a few ſe- 
conꝭ s; cloſiag ſome of them while I was fll- 
ling others; and when this was done, I could 
either keep the plüals filled with the vapbur it- 
ſelf, as long as I pleaſed, or put into them ſuch 
ſubſtances as l intended to imbibe che.yapour. 
Or, if I chought proper to do ſo, I could;firſt 
put thoſe ſubſtances, whether ſolid or liquid, 

into the 3 and then. throw; 4 den of 


| I 2 * $.300 <! I I Og 
122.90 Yay 10 i eee 19 Wd. 
ene vapou , in the manner in which 
_ procuretl it, Was always: red, I have little 
e but that n acicbitſelf, ee 
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x86 : ' Obſervations on the 


of every . foreign to it, is as . 
as tlie other acids. But in this ee it ne- 
ceſſarily acquires, - and carries off with it, a 

great portion of phlogiſton, from the metals 
| What it has diflolved. ' And other obſervations 

ſhew that it is only when the nitrous acid be- 
comes, in ſome meaſure, phlogiſticated, that 
it aſſumes a deep orange-colour.; and that the 
less phlogiſton it . the Wiſer it — 1s. 


When a phial h Filled with this bed. —_ / 
tam ſpirit of nitre, and cloſed with a ground 
ſtopple, or when it is confined in — tubes 
mites Barr ſealed at both ends, which I have 
Frequently done, it will continue red I do not 
know how long; but I have kept it many 
months in this ſtate, and i imagine it will never 
change its colour, except in conſequence of 
phlogiſtieating the common air contained in 
the phial; when the phlogiſton, which occa- 
pots 'the redneſs of this vapour, quits it, and 
loſes its colour, by being incorporated WR | 
mi air, as will be ſeen n 3 


0 | The change of colour given 0 this vapour | 
by heat is not a little remarkable, for it is al 
together independent of gravity or condenſa- 
tion. In order to make ſome experiments of 
df this kind to proper advantage, 1 procured 
| 7 9 wo three feet mes and about an 
: inch 


Pd 


* a. 


wide aper cd, ani vnn 
a ground ſtopple at the other: This tube 1 
entity filled with red vapour, in conſequence 
of its being. much heavier than mt 0 n air; 4 BE 
and cloſing the open end with the ſtoppte, 'ob=  * * 
ſerved, that that part of the'tube:-which-Iheldd  _ 
in my hand was manifeſtiy of a deeper; colourt . 
than any other part of the tube. On this: 1 ; 
held one end of it to the fire, and found that 
that end grew moſt intenſely red, three or four 
times more ſo than the reſt of the tube. The 
direction in which the tube was held made no 
difference with reſpect to the red part of it; 
4 | os nf na that was horteſt being always te 3 
= peſt coldur, whether it was held upwards — © 
or io e ſo that whether the heated v 
pour aſcended or deſcended, it did not retain | 
its colour in the ſmalleſt degree, after it had 
been oppoſite to the Bede pat wo The ; nog 
That this raclicaty redn was Pot oc- 
caſioned by the vapour being more Tarefied i in 
that particular place, appeared by the while 
tube aſſuming the ſame deep red colour, when 
the whole length of it was made equally hot: fr 
the vapour being cloſely confined, the denſity 
of it within the tube "muſt neceſſarily have 
continued the fame in all the variations of heat 
or cold. This redneſs, therefore, muſt be the - 
e effect of beat, wenn 3 
| uld - 


; % . 
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ſhould abe, 16f the vapour. 8 15 
this experiment very often, with the ſame 
tube, and the ſame vapour, it became alter- 
| nately of a deeper or lighter colour, according 
as it was kept hot or cold, without any 
ſenſible change, except that which depended . 
upon this ſingle circumſtance. This is really 
a ſtriking experiment, and eſpecially when the 
tube contains juſt ſo much vapour as to be 
nearly tranſparent when it is cold ſo that 
the heat N . it all che 7 8 7 aa . 
ROD WW 205 . 
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0 aber to e the 0 4 WY heck 
on this vapour, I placed the cloſed end of 
the tube near the fire, and bringing it gra- 
dually nearer and nearer, obſerved that the 
colour deepened uniformly with the increaſe pf 


heat, till, the glaſs actually melting, the bn. 5 


ä fine + "go burſt 1 its "oy out. 


.: 


n Gichs nibbable? fron ed Reba : 
thay if this vapour was not confined, but had 
room to expand itſelf, it would hecome co- 
lourleſs with heat. This, at leaſt, is the caſe 
when it is combined with water. The. phe-. 


nomena | refer to are very common in the 
proceſs for making dephlogiſticated air, in 
which I firſt obſerved them. But the ſame 
things ate nn in the W for pro- 


Ber . — 


— 6 common: _ for ee 

ſpirit of nitre itſelf. It is that hen the heat 

is moderate, the vapour within the glaſs tube 

or retort is red, but that, be ee 

| den me n e ee 14 92 
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mitted was quite tranſparknt next to the fire}, 


but that near the water, Where the. dür was 
delivered it has been quite red, and ev 
within the phial itſelf, after / it had been rang 
mitted through the water. It ãs alſo ce 
ly obſerved; in the proceſs fot mak ing ſſ pirit af 


nitre, that red fumes firſt appear in thelretutt, 


8 N in the aludel, if any be uſed, arid laſtly 
in the receiver that when the heat is greateſt, 
the tetort becomes We er while che 
AMladehopgeneonjerr ce en leer apy 
How wrdnſparent,” "and. ah rv 


will be red. I have alle obſerved: 9 


8 as the heat ant aterm? 


ee, the. redneſs returns. inte che 0 radi 


as the beat incteaſes- 1 have alſo CO; 
obſerved * when there has been nothing 


bs: A % 


and is conſtantly driven back again 


u 


the -rerore! leuticoliwileſ <a 5 
water, yet that, when they have paſſed into the 
receiver, they have eee in . 
mitem eee Kaen 5 745 - MIS PU 1 * 
204% Alt t ien, agen "2 j bee 74 
2 18 is Ai” Gong hacer that, in the laſt 
| ſtage of the proceſs for making ſpirit of nitre, 
the red vapour always re-appears in the retort, 
which, at laſt, becumes moſt, intenſely ted, 
10 as to appear almoſt black ; and this. will 
be the caſe t the heat be increaſed ever 
ſo much. : tr is: probable; therefore; that heat | 
Has this power of attenuating! the nitrous va- 
pour, and making it: colourleſs, only when 
| Logs combined with water, as well as with 
Phlogiſton ; fo that it diſappears, as it were, 
and is concealed in the feam 3 but that after 
the diſtillation is over, and there is no ,moif- 
ture left for the acid vapour to combine with, 
that, ia this caſe;! as well as in chat of my long 7 
tube, heat only contributes to make the va- 
pour more red.. One would imagine, alſo, 
that; in the laſt ſtage of che proceſs for mak - 
ing ſpirit of nitre, there could be no phlo- 
\giltori- forthe nitrous vapour to unite with; 
and threfore it a not impoſſible; motwith- : 
ſtanding my conincturen above mentioned, that 
the pure nitrous v may be neceſſariby 
red, except when tombined' wick water, cor 
ſome other ſubſtances? [ene #Þ * 270 Lag: 164 EN 
„ 4 | That ; 
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s -Tharihis edna of the oregon ab 
appears when the phlogiſton is combined with 
air, as well as with water, was avidens from 
ſeveral of the obſervations that I have made. 


I was led to aſcertain this circumſtance more 
particularly, by having a ſmall phial filled - 
with this red vapour, which I enerally car- 

ried about with me, in order to ſhew it to my 
friends; when I obſerved that, in the | 
of about a month, though the phial was well 
cloſed with a ground topple, © as bars 
appeared afterwards, the colour 
diſappeared 3 ſo that at laſt the Nen 4 
barely diſtinguiſhable by the a0 of 

heat, and, of courſe, it would anſwer 15 pur- 
PE. no longer. Fr . wen win S 
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Upon this 1 took it 600 s Nes ed, that * 
phil had not been well cloſed”; but, in order 
16 ſatisfy myſelf with reſpect to it, 1 ope ned 
the phial under water, when + 1 
ately half filled with it. Had examined 'the 
Air within the hial, it would certainly have 
been found to 175 ogiſticated. But though 1 
neglected to do We 1 that time, 1 took ſuf. 
ficient Lare hos aſcertain Tay qa 
yrards-/ . 3 * 400 cbt 1004 n 
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+Biaj-patefonelypadent 2 L opened · under 
fer another dial which had been filled wit 


r ; „ the 
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caſe at leaſt, 
We with phl 


727 2 * MN 


pour about cw months before, and 


je red va 


the colour of which was evidently fainger than 


it had been, when the water immediately 
ruſhed in, and filled two thirds of it, and the 
air Within it was not at all affected y hitrous 
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e At 3 1 15 made Aa very 41 aq 


clean phial but lightly red with the nitrous | 
vapour, and obſerved that this flight redneſs 
xreſently diſappeared, ſo as not to he recovered 
ven by the application of heat, which. certainly 
Apres that the phlogiſton had quitted the ni. 
ous acid, and had united itſelf to the air; and 
wo this colour appears in its union with the 
former, but not with the latter, Alſo, fince, 


in all theſe experiments, a conſiderable part of © 


Ahe phial was filled with water on being opened 


under, it, it ſhould ſeem that that proportion 
of the. contents of the phial, at leaſt a canſi- 


der; able part, of i it, had been filled with nitrous 


vapour, which remained. after the phlogiſton 


had quitted * and . that, in this 
there was real nitrous vapour 

exhibired in a proc colqurleſs ſtate, though 
ogiſticated air. 1 T2 


"Laſtly, I found, in the courſe of theſe Nee 


1 periments that the power of this red vapour to 
phlogiſticate common air was much greater, 
"and acted much quicker, GE hadimagined 


when 


I * 


when I made the firlt obſervation of the kind. 
1. filled a- 
nother phial with the red vapour, and imme- 


For after the former, obſeryations, 


diately afterwards opened it under water 
vhe the water, Füſhing in, ti, filled about half 
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15 was no . in poſſeſſion of bot 7 
vapour, which is the nitrous acid a 
from its uſual combination with Vater, and 
exhibited in the form 'of à dry Alf, though | 
mixed with common alr, than 1 ſaw opene( 0 
io me an intire new feld fot experitntnts, to- 

wards Which 1 looked with" pleaſing g exp ecla. 
tion, even while the pro et Wich it a Forde 
was very indiſtinct; Rs ſatisfied,” from the 
nature of the acid, and tb. impottHt part it 

acts in the ſyſtem of nature, that it could not 

Fail amply to reward whatever labour I ſhould _ 
| beſtow upon it. And though I have yet done 
but little, in compariſon of, what I have no 

doubt may be effected by this | new mode of 
operating, my readers will find that my expec- 
tations have by no means been ARLEN 


2 


Three methods crciich occurred to me of ö 


applying this nitrous vapour, in order to form 
combinations with other ſubſtances, by which 


means only its r nature, and peculiar 
powers could be ' diſcovered, O3 wis, to 
put 


* 


- with Nhe Vapour." 195 
ben an into 2 clean phial and then 


to throw a ftream uf the vapour upbn it. 


Another was, firſt to fill the phial with the-was - 
pour, by which method the quantity of it 
might be, in ſome: meaſure, afcertained;; und 
then to introduce the ſubſtance to it at the 
mouth of the phial// Laſtly, if che ſubſtance 
was fluid, I could plunge che tube, through 
5 the v Vapour Vas tranſmitted, as deep as 
1 pleaſed into i ir, and therebyl diffuſe, che va! 
pour through the whole body of it“ Thee: 
cond ef theſe methods was the. fir 4 had rea 
eourſe ta though ! ſoon afterwards! Þupplied 
the firſt; and not longi\after/ that dhe! third! 3 
Aind as 1 could-not'well produce” this avid val! 
pour at all without generating enough tofu 
a great number of phials, I generally placed 
ſix, eight, or ten of tfemiin a oN, filing them 
with the vapour one after unëtfer, and ſöfnEl 
times ſupplying them wi eee times in the 
ne N rmrprokl eee bn STO. 
ü VI. 1 13 > (5 bp nw 645 4145-2500 ine 
But, in order to give a more dictinck „ ew 
AX my obſervations On the a plication! of this 
acid vapour, 1 hall diſtributerthem dee 
do the natmral ! claſſrs of. the ſubſtanees t 
bich applied it, beginning with the phene. 55 
mena of. the impregnation of jꝭ,L With it, 
wuüchlwill perhaps be thought not ld cdrioC,̃ 
d att chan any of them: n 
Wap Oz = have 
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| theſe are more unactountable to pie $0 
any Wege in this, whole "ooufſe | of experi- = 
* ments. Ai 144075 01 K ne 1543004 - 
12 3 


21 16 * ene act 0. ri od 
The firſt e xperiment that. Im ade: with, do 
was to pour a ſmall quantity of it into a phial 
filled wih chis vapour; when ſhakinglit n 8 
it became, as would+cafily be ſuppoſed, ge- 
| nuine ſpirit of nitrez but it was wenn e 
lourleſs. This laſt eircumſtance proves that, 25 
og pblogiſton certainly adheredito this 
nitrous: Vapour, as, appears by ins plilogiſti- 
batiggeammon air, et abat this calout intire- 
Ix diſappears when tlie neid vapbur contain- 
ing tbesphlogiſtan is nene A errtam 
1 4 * proporuon of erer Wee, Her 
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After 5 o — — of che vapour 
T upon , mall quantity of diſtilled water, in a 
latge Phial, ſhaking it now and then, to pro- 
mote the abſorption of the vapour zowben 1 
obbſerved that the water preſently became warm, 
5 ther began to ſparkde very much, air iſſuing 
trom;all-parts: of iteverg copiouſty, and after 
thit it gſſumed a lightabluc colour; in which 
ſtage, of; the proceſs, it was I idoubt not, the 
very ſame thing that Mr. Woulfe had fduad by 
ipfegnating water wich, the ſuperatuindant 
BE: Nas, Vnpour, in his method of | dift ng 
4. WW nitte. 0 whereas he.ſays his blue 
<1 | e „ 


with Nitrous + peur. e 


liquor continued blue, L:foundithae: Mt 5 
nn lolt's its colour on e ä to: che. 
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=: inding TY in ; thi manner of impregaat- 
5 ing water, I Joon gained the point of ſatura- 
tion, by as much of the vapour eſcaping from 
it as I could readily throw into it, 1 contrived 
to impregnate the water more effetvally, in 
the following manner. I got a veſſel, & fig. * 
in the form of a phial with a ground ſtopple, - : 
and two holes in the bottom; which, Hhow- . 
ever, was to be placed uppermoſt: ben it 
was uſed, To one of theſe holes was fitted, 
by grinding, a glaſs ſyphon, one end of Which 
was fitted im the ſame manner to the long 
phial in which the ſolution of the metal for 
the production of the vapour was made, While 
the other end of it went to the bottom of the 
veſſel above mentioned, and which contained the 
water; ſo that hate ver vapour was brought into 
the veſſel by it, muſt ary N chrough | 


WE 


| hole | in this veſſel there was Fited, bv „ 
alſo, the end of a bent tube, which conveyed 
the ſuperfluous air, or vapour, into a common 
recipient. But ſometimes I had ſeveral of 

| theſe veſſels placed one after another, as re. 


preſented, fig. 3, ſo contrived, that the air 1 
| and nas diſcharged from the firſt of them 


O-2 muſt 
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muſt neceſſarily paſs through the water in the 
next, and that Which was diſcharged i in this 
muſt paſs through the water in the CO 


&c. 


Making the experiment- in "Shs 3 more accu- 
rate manner, ſo that the water had an oppor- 
tunity of becoming thoroughly imprcanged, 
1 made the following obſervations. - The 


Water, after becoming warm, began, as be- 


fore, to ſparkle, and emit air; after which it 
became blue, ſtill continuing to give air in 
much greater plenty than before. After this 
the water became green, about which time the 
emiſſion of air ceaſed; and laſtly, after the 
green colour had deepthed very much, fo as 
to appear almoſt black, when, viewed in the 
ſame direction with the light that fell upon it, 
a yellowiſh tinge was perceived to be diffuſed 
through the green colour; and this was the 
laſt ſtate to which I could bring g us water roy 
this impregnafion. TN: 


. alſo obſerved that, 40 "is Rr LY 
the water in the firſt of theſe veſſels became 
blue, that i in the next began to ſparkle; and 
hen the water in the firſt turned green, which 
was probably effected i in no other way than by 
the mixture of the yellow (which diſtinctly ap- 
"4 eee with the * 0 

t 9 


Seeder in We het varke! Sreaaie blue af EIN 
chat i in the following 70 ſparkle, Vee.” ens 


2 of lhe moſt extraordinary cite injtes 
in this whole proceſs, which, throughout, Is 
not a little temarkable, is 7 roduction 5 
air from the water in the two firſt ſtages of it, 1 
VIz. while it is tranſparent, and while it is WM 
blue, before it becomes green. At firſt I 
concluded that this was phlogiſticated air; 
this kind of air having been the produce of a 
ſimilar proceſs for the impregnation of oi with 
the nitrous vapour, as has been ſeen above. - 
But 1 alſo thoug he it poſſible that, as this emiſ- 
fion of air r exattly reſſetnbled' the emiſſion* 75 
with it, part of this air, at leaſt, might be 5 
of that kind. But having filled a phial . 
this water, at the time that it was diſcharging „ 
air moſt copiouſly, and having placed it in- 
verted in a baſon of the ſame, I picky got 
a conſiderable quantity of it, and found it to, - 73 
be all pure nitrous air, poſſeſſed of the pen. 
lar properties of that kind of air in as great a 5 
degree as any whatever, and that it contained _— 
mn fixed air. Fs EY iel, M p | | 


\ 
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* The quantity, of bas 1 alr Bee in 1 00 
manner is very extraordinary. When 1 filled 
ahi with the water in the ſtate of emitting 
| O 1 air, 


7 


* 
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air, 4 inverted i it in a baſs of water, it 9 
dy” almoſt filled it, expelling the water. 
But when I filled a phial with a ground ſtopple 
and tube with the water, and caught all the ar 
that came from it, with and without heat, I 
got at one time more than ten times the wa | 
of the water, all Pure nitrous air. = 


. 
8 * * 5 
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This will appear the. more e extraordinary, _ 
if it be conſidered, that water. cannot be made "0 
to imbibe more than about one tenth of i 1s 
bulk of nitrous air, The production of it in 
mis caſe, therefore, is quite another thing, and 
muſt have a different cauſe though, le the 
quantity of it been ſmall, it might have been 
imagined, that the nitrous air from the bil. 
muth having impregnated the water, as, in 
ſome degree, it neceſſarily muſt, this nitrous 
air might haye come from tht ſolution. Sp 

So great is this diſcharge of nitrous air, F.-Y 15 
if the impregnated water be left to itſelf, i Kt . 
will continue to emit air for a day or two; 
ſo that it is not improbable, but that it may, 
from firſt to laſt, yield fifteen or twenty times 
its bulk; On this account, if this water be 
confined in thin phials, it will endanger the 
breaking of them; and the ground ſtopples of 
ſtrong phials habe often Veen een "wy 1 
it vi 5 i © 8 0 . ye 0 ; 


* 
3 


It is, e moſt 
| | how the nitrous. air that is. produced, i in theſe 
circumſtances gets the, carth, which all nitrous 5 
air certainly does contain; ſince it is not the 
nitrous air that was yielded by the biſmuth, 
the earth of which it might have taken up; but 


1 Kg ro. conceive DE, 


muſt have come ſolely from the diſtilled water, 


and nitrous vapour. Thar. it ſhould. get phle-. 
giſton enough to compoſe i it, is not at alf ex- 
. traordinary ; ; [ſince the nitrous. vapour Pre ro- 
duced, in this manner is moſt highly phlogiſti- 7 
cated. The conſideration of this experiment 
may poſſibly, throw ſome light upon the nature _ 
of the converſion of water into earth, in the . 
2 of Mr. Gddfrey, and others. 


The air 3 is ET by. the. direct . 


lution: of zinc in ſpirit of nitre. is often but 35 


partially nitrous; but it is remarkable, that 
the air which iſſues from water impregnated 
with nitrous vapour from the ſolution of zinc 
is wholly nitrous; exactly like that which is 
procured by uling biſmuth in the above: men- 


tioned experiments. Other phenomena relat⸗ 5 


ing to the facuration of water with.1 nina Va- al | 
pour are wen worthy of cure ehe 4 


* yg = egg 


1 * 


: þ "meaſured": a quantity of WAY 5 
ter before 1 it was im regnated with the nitrous 6; 


n, T obſeryed that, after the impregna-. . 


tion, 
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„on i was inercaldd enactly one third | two 


meaſures of water having become thrie, and 
agreeably to this, 1 found that à qvantity of 
the ſtrongeft ſpirit of nitre that I ebuld procute 


occupying theſpace of A dwts. of water, weighed 


odwts. The exhalation of red vapout from 85 
water thus impregnated is very great, far 
Exceeding any thing that! have eber Ken in atty 
other kind or ſþifit of nitre. When the ftop- 
ples have been thruſt very hard into the phials_ 
containing it, they have been  ſomietiries 
thrown out with great force, and the — — 
part of the phials, containing chis acid, | 
mts. exceedingly red. eee ho 
Examining the firength of a "quantity of 
deep green ſpirit of nitre, I. found that as 
much of it as occupied the ſpace of 4dwrs. of 
water yielded thirteen ounce meaſures of ni- 
trous air with copper. When a quantity of 
this acid had been expoſed to the open air 
about a week, and its c6lour had intirely "I 
_ Vaniſhed, the ſame quantity of it yielded nine 
ounce meaſures of nittous air, which is about 
the fame produce that was yielded by Mr. 
Winch's pure ſpirit of nitre mentioned above; 
and being equally colourleſs, they were pro- 
bably the very ſame. ching. N. B. No! heat 
was 9 in theſe trials. 
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ie eben of the nitrous acid, in 

water ' npregnated! in this manner, is vety — 

extraordinary.” For, pouring alittle of it into 1 45 

an open glaſs, and dlowing upon it, a copi- 

ous red vapour iſſues from it; and by blow- 

ing upon it in this manner about the ſpace of 

a minute, the blue or green colour , 

1 and the water becomes of a pale yel- 

low colour, exactly like common ſpirit of 

nitre. If the acid in this ſtate (and the ſame 

is the caſe with the common ſpirit of nitre) 

be expoſed to the open air a few days, it be- 

comes quite, or very nearly, colourleſs, and 

very weak. To fee the nitrous acid thus 

blown out of a quantity of this impregnated 
water in the form of a red vapour, juſt 

went into it, is curious enough, and ms "i 
given much pleaſure to thoſe of my chymical | 
friends to whom I have ſhewn it. It is evi- 
dent from this experiment,, that the thing on 
which all theſe colours of nitrous acid "ny. vw 
is s the volatile 115 een OE +: 


__ 


Oil of 0b ig known to. incredſeh in A 

by being expoſed to the open air, from which 
it attracts a quantity of moiſture which dilutes 

it. But this is not the caſe with the nitrous 

arid, at leaſt with this. For, on the con- 

trary, it always loſes both weight and bulk by 

"_ expofure, In order to — the _— 
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of thin loſs wit h reſpect to this volatile ſpirit of 
nitre, 1 obſerved that a quantity of it; before it 
was ſo expoſed, weighed 13 dwts. 8 grs.; and 


after a fortnight it had ſoſt i dwi.1n weight, and 


ven diminiſhed: about one ifreenth 4 in bulk. 


I found, Wehe that ow eas Jpeg: | 


"nation of water with nitrous vapour, beſides 


containing a quantity of acid mare volatile 


than uſual, retains as much of it as the ſtrongeſt 


ſpirit of nitre does after being a long time 


equally expoſed to the common air. And, 
indeed, when the green colour is blown out of 
this impregnated water, it is not to be diſ- 


\tinguiſhed, in any erke. the arte 


| 5 ſpirit of nung,, 


In onder to _— 125 what anette if. 
ferent kinds of nitrous acid would loſe ſtrength 


by expoſure to the open air, Iexpoſed in equal 


cups, equal quantities of hl e ſpirit, green, green 


tinged. with yellow, a quantity of the common 


ſort made by Mr. Godfrey, and a quantity of 
my own diſtilling, with the proportion of eight 


ounces of oil of vitriol to ten of nitre; and 


when they had about a fortnight, and 
were all become quite colourleſs, like water, 
a quantity of each of them occupying the 
ſpace of 4dwts. of water yielded nitrous air in 
the following proportions. Of the gi 
5k; | © ounce 


reen four 


Mr. Godlrey's Mer % and o eps men 
| meaſures. ' Of the ue 1 find no account. 


bj <g3 COS N Fo, 


iT hat the; ſpirit of gitre made by NY 


5 nation of Water with Wannen is a purer 
acid of the kind than the common ſpirit ot 
nicres appears. evidentiy by: irs, not. depoſizing 
any thing when it is mixed with a ſolution o 
ſilver. in the nitrous acid, in, is the caſe 
with: 450 common ſpirit of nit nd 
always ſaid to be 12 Proof, 
quantity of vitrioli ic agi 0 


W WK ( % «4 
chews 4 


But that ff pitie uf Rite made in- this infer. 
contains ths phlogiſton' than common ſpirit 
of nitre is alfo evident,” both-frotn-thel, opious . 
red fumes emitted fr fror 
circumſtances, eſpecially fronr the *phalitysy 


the air which it Nein with flowers of zine." 


» Having mibedea quantity br bib pte af 


nitre with flowers of zinc which were of a dul 


colour, and appeared from ſeveral experiments 
to contain a portion of -phlogiſton;.t er 
with the heat of a candle applied to the phial 
vuvhich contained it, ſtrong; nitrous air; hen 


che common ſpirit of nſtre applied in the ſame. 


manner gave only phlogiſticated air; the pts: - 
Gow — W % SO cle 
. irlelf, 


itz atſd Allg from other 8 
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ww "THR A mel 8 of it might have 1 
been 11 nitrous acid, whi | 


1 1 Ot 435827 2 #712 7 2 EY 22 
1 


1 4%. $#-% 


This experiment alſo l to prove that 


ati” earth is the baſis of nierous' air. For the | 
fame blue ſpirit of nitre, which gave nitrous 


air with theſe flowers of zinc, yielded no air at 
alb when it was — in the Ber ee 
without them. WY, £39 5600 7 | 
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4 1 * alſo een akin ah green hit et 
nitre contains à good deal of Phlogiſton; that 
if a very brown ſmoking ſpirit of nitre, Which 
certainly contains much phlogiſton, be mixed 
with water, in a certain proportion, a green 
acid is produced. But this is not the caſe 
when the common yellow ſpirit of nitre, which 
contains leſs Ae een, is ein s c 
| manner. B 0 ah 


* 4 3 {5 ty 4 4 ; Ti” 4 +, WY ; 


2 8 of, alis kind; once 
occurred to me, in the courſe of my diſtillation 
of ſpirit of nitre. The ſaltpetre being very 
F impure (having been caſually mixed with va- 
rious phlogiſtic matters) the ſpirit: that came 
over was exceedingly: brown, and the fumes 
were uncommonly red, and copious; when, 
the fire happening — a con- 
2755 e an 
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and a quantity of water ruſhed; before I was 
aware of it, into the receiver, through the 


glaſs tube, F fig. 4. and this mixture of that 


ſtrong brown ſpirit of nitre and the water, 
which I ſupp ſe was three fourths of the whole, 
9 


made a perfe 
none that'F'eout 


acids after they were decanted,. ever p- 


* 5 1 * Ce + 


proached to. ie greeneſs of this. Thee 1 8 2 
was almolt as Jeep, as 1 couſd"produce ice. ce by th 
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d green acid; 10 ; whereas 
male dy the mixture of the 
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Tur effect "of tl the. impregnation of oils ith, 
1 vapour „. in general, the coagu- 
lation of "them and gl giving them a red colour. 
But the phenomena attending 'the proceſſes, - 
from the firſt to the laſt ſtage of the impregna- 
tion, are very vatious, and not a little remarka- 


ble. 9 5 85 / Pu „ 
a * | * * % 4 
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Oil of ct ep Wir of a ſky- 
vie colour by this lmpregnfition, and at firſt 
was ſlightly warm. After landing all night, 
it became yellow; a nd coagulated ; and be- 
ing diſſolved by heat, it till retained its yel- 
LE, colour ; but by a freſh impregnation it 
became blue, and after that of 5 Ig orange. 


After Kabllfäg ſoink weeks, it Became al- 
1500p white and ſtiff; but was. a litcle-fluid at 
the bottom of the phial, where it alſo inclined 
to a green colour, while the upper part had 
ſomething of the appearance of froth, as if 
ſmall bubbles of air had been emitted by i it, 

id were entangled init. 


A part 8 


2 WY Is 5 n 5 a e LY gy 1 20 9. b 3 195 275 5 43 
: A part of © whale oil. has! had, been uſed. V 
in my firſt attempts to confine. the nitfous acid - FM 
vapour, and ich was of a dark red colour,. 5 — 
and coagulated, being melted, and Put into. 
another phial, and then impreghared again With . 2 
freſh. 1 5 vapour, became, of à deep i ERS: 
colour. In cooling i it became of a ny. Sn, VV 
then inclined to. yellow, W a ug Mp . 
and han vo. 11 N „ 
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quantity. of | Feb wha w df 8 — 5 5 
by * mode 0! "1mpf | nation. Leaving it to 
cool, the upper part af it,. became: ſtiff, and. 
aſſumed a a light orange: colour, while t 


part till continued blue and fluid; but at length 1 
it became of a deep orange · colour, and was per- 
fect] ulated throughout. B long keep- - 

ing, the lover, part of ir, bee Hu hk | 

the upper part continued, {tif, che 

' looking | brown; but the, Buick pan part 


a a, colour than the. Wie: _ 57 0 5 
4 1 945 175 % oy 9 Fx « | £6 | 
"os ts a pen, preenl became: 29 chick 1 
cCeonbſtence, and yellawiſh. wee MWM k 
proceſs ſome time after, all the upper part 
the phial was filled with, denſe; white, fumes, . : 


and the lower part of it it became quite red and 15 | 15 
ſtiff. Fe At one time, during the proceſs, when. | 


the ream of nitrous vapour Was or 7 
ea chere was a kind 8 n 0 „„ 
Voi. III. 5 „„ 
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months 
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the inſide of the Phial. This ſubſtance always ; 


MPA. very tif and red. e 
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| | Having put a little ale it it 175 mint into 4 a 
phial previouſiy filled with nitrous vapour, a 
violent efferveſcence, and great heat, were im- 


mediately excited ; while the oil preſently be⸗ 
came of à green colour, and the ſmell of it 


was exceedingly ſtrong. Afterwards, by 
throwing more nitrous vapour into the phial, 
this oil became of a deep orange- colour, Was 
hardly fluid, bur was ſemi-tranſparegt. 5 
long keeping, however, it became almoſt ſo- 
nd, like the oil of turpentine, but of a des 


colour; and ſo! it fill continues. gag 
e tu 
fter they were impregnated,” were 
melted by the heat of the fire, they all retained = 
the fame colour. And at this time I obſerved © 
that the ſolid part of the whale oil ſwam in the 


- When FY theſs kinds of oil, 


melted part, occaſioned perhaps by its haying 
ſome bubbles of air entangled in it, though 
none of them were viſible. Each of theſe 


kinds of oil ſtill preſerved their peculiar mel, 


| though mixed with N r of the ſpirit 4 of vitre. oy 


"Ether tected no change of colour at firſt 
by this impregnation ; but the upper part of 


the — was filled with a white fume, os 
g 


\ 


0 Oils, and Spi | of Wi Vine, 1 5 


i 


burned with 4 green flame, i like, 4 


mixture of inflammable and nitrous air. At 


length all the upper part of the 


vf a deep blue colour; and, obſerving.ir, mere 


red from the whale-oil, after being i impreg- 
nated with nitrous vapour, in my attempts 0 
confine that vapour 'Þy caeang of it, Loma 
ling to try Whether a ſimilar impregnation of 


ine would 1 the tame eker which.L | 


nitrous. aur, and leave. it in che © cron __ 
Eiſticared air, of 


ee \ more of th 
nitrous vapour than thẽ linſeed-oil, 3 but when, 
in the courſe. of the Procels, it became blue, 
as the ether had alſo done, it yielded air more 
_. copiouſly z and this, like the air from che 
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elbe + the linſeed: oil, was mere . 
1 gifticated/air ait, without any mixture of fixed 


air- os n novo ei bote 
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de Haring g 1 quantith of erber tollnglke the 
\ Speer vit this ſpecies of oll, in the ſamt 


manner as 1 had done with the others, L Con- 
Seen e with pang! it by pl ug. 


This 1 did a conſiderable time without any 
-parficutar appearance; Put at engeh the ether 
ſuddenly turned greetl, and che moment that 
this change of colour * alt began to 
inne from ir f in werfen Mee 3807 nge 
Rien T8631 il nn 1 nn 
eig 10 pla effetveſeviie 6d 
rt at one time tliat T was chaleing this 
experiment, ſome of the nitrous acid, and 
mall bits of the biſmuth, were thrown int 
the ether; where they kept diſſolving, ane 
| producing air very copiòuſiy. „This rz then - 
2 firſt obſerved it, 1 'contluded to behitrods. 
air; but when I collected a quantity of it, 
and examined it, it appoprextcsc to. be. Phlogiſti- 
cated "air only: from. which f it was Evident, 
that ether had. the pro] erty . of inſtantly con. 
vekring nitrous air int Phlogiſticated al ii 


| . „or | 


at leaſt of yielding phl6giſticated alt from i the 
"mpregnation of olrrous * ee 
Suſ- | 
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Suſp I at that time that the eee 
"thels was the caſe, and willing to try; Whether 
the other kinds of oil had the ſame property, 
1 transferred a. quantity of nitrous aig into a 


Al "obſerved, that, With a very ſmall degree of 
97 0 bſorbed very faſt; and, being 
ou 


ed to one rth of its bulk, was Found 
1 mere Phlogiſticated air. . This experi- 


ment ſuggeſted thoſe. that have alrea "5 bea 5 


recited, doncerningt the effe& of oil, of turpeh 


tine upon. nitrgus air. N. B. The impreg- 


nation of ether with nitrous vapour Lechs to 


E make i it more volatile chan i it was before. „ 
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wine with the nitrous vapour was conſidera- 
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pour upon a quantity of this fluid contained 

loür, and was not ſenſibly heated; but when 
the flame of a candle was preſented to the 
month of the pblal afterwards, a vapour iſſued 


in a phial, it did not ſuffer any change of co- 


| from it, which Herne. with a geen 9 0 


= 1 "frequently repeating this proceſs, A | 
quantity of genuine nitrous: etber, -abaut one 
n of the Whole, was ROPES. to oF 2 
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bly different. from that of the cils above men- 85 
tioned. When I threw a ſtream of nitrous va- 


* 


grit from the qi of vin pls to beim * 


On the ſurface it. 1 Ph : 


Both the ether aid the 1 of. 9" ak 
pond extremely volatile by this proceſs, the 
vapour frequently throwing out the glaß 
ſtopples from the phials in which they were 
contained, if they were not thruſt ih yy. 


tight; and bubbles of air iffued very copioully p 


from every part of them, whenever the ſtoß⸗ 

ples were taken out, a quantity of the vapour 

ral. e at fg fame W out . the 
ial 
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ls the tube out of which the vapour iſſued 


into a phial of this liquor, the proceſs wa; 
continued a conſiderable time before any 0 


remarkable appeared ; but at length the li. 
quor turned ſuddenly blue, and boiled with 


great violence; when, immediately inyertin 


the phial, and filling it up with freſh ſpirit ; 

ok wine, (in order to place it inyerted in a 

_ *baſbn of the ſame) all the vapour was again 
abſorbed, except à very ſmall bübble. But, 
by the help of a little warmth, more air was 
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roduced, and it expelled a great part of tbe : 


 Hquor. This air being transferred to quick- 


filver did not affect it; and upon admitting 


| Hime water to " though one N of it was f 
pre 
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the mouth of the veſſel in which it was . 
contained, it burned with a blue flame deſ- 
cending pretty rapidly from he” fag to the 

bottom of the veſſel. „ . 


Upon this 1 took a ee of pie of by 
wine partly impregnated with nitrous vapour, 
about two months before, and warming it. 
found that it yielded air, or vapour, in tde 
ſame manner as in the laſt experiment ; and 
filling a phial with this liquor, and inverting 
it in a baſon of the ſame, the vapour ifſuibg 
from it 'prefently fihed almoſt” the who wy 
the phial. Transferring this air into a veſſel 

of lime-water, -t three fourths. of it preſently. 
ö diſappeared, the lime-water was made con- 
fiderably turbid, and the reſiduum . to 
be ſlightiy inflammable. e e 


At another ume l obſerved that a air producel} 
in this manner was phlogiſticated air, mixed 
with fixed air, and alſo with the vapour of 
ether, which 1 have found to double the 
quantity of any kind of air. That fixed air may 
come from a mixture of ſpirit of wine and 
nitrous acid 1 had obſerved before, vol. II. 

127; and this ſeems to be a pretty . | 
e proof, or at leaſt a ſtrong * 
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of Bred. air being a " modification of the 
nitrous acid. For by no other treatment, 
believe, can n ſpirit of. wine be made to oe. 
any ſign of i its containing fixed air. 
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at the cloſe of this ſection, that whoale-oil- and 
4  olive-oil, impregnated with nitrous va 
> ___ Miffolved quickſilver, and produced air; bur 


. manner, did not ſeem to affect quickſilver. 
I made theſe trials by only dropping a little 
f auickſilyer into the impregnated oils, and ob- 
| We vherher any air bubbles roſe from | ir. 
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ceive an impregnation. from nitrous vapour; , 
though not in ſo great a quantity as water; 
and the effects of theſe impregnations are pret- 
remarkable, and in ſeveral reſpects conſi- 
derably different from the reſult of a mixture 
of cheſs acids, when each of them (as hitherto - _ 
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- Having filled a very large p phial with the n- N 


ttous vapour, 5 poured into it a little 01 14 | 
vitriol, and obſerved that the vapour was im: 
bibed, though very flowly ; b but at length the 
iſappear d, and die ir 
ruftied' into the phial when it was opened. > 
Afterwards I fully ſaturated a quantityof ſtr 
oil of vitriol with the red vapour thrown upon 
it, in a large phial, frequently making it, to 
promote the ſaturation, and repeating the pro- 
. ceſs very frequently. At length this acid. 
from being quite tranſparent, became of a 


light blue colour 5 but in other reſſ did 2 


not - differ ED to appearance, Gs — 5 
mon on of Yay » Oe 9 88 a NO VIEW | 
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- But 1 3 a quantity. © m im. 


pregnated oil of vitriol from one phial into 


another, and having dipped the empty Phial x 


in a trough of water, in order te. rinſe it, 1 
was {urpriled by the ſudden burſting out of a 
great quantity of red vapour, which daſhed | 
part of the water to a conſiderable diſtance, 
and alſo at a prodigious Seat, chat. dx s. inſtant. 
* produced withia the phial. L 


12 3 this I put a ſmall quantiry EY the. .. 
impregnated gil of vitriol into an of drink. 
ing glaſs, and gently pouring a little water 
upon it, obſerved no remarkable appearance; 
till, with a piece of glaſs tube, 1 began to ſtir 
and mix them; when the heat immediately 
took place, attended with the emiſſion of a 
cloud of denſe red vapour: and theſe. appear- 
ances increaſed with the agitation, and inti- 
mate mixture of the water and this i | 
nated oil of vitriol, till at length all the vi- 
trous vapour ſeemed to be expelled, and the 
oil of vicriol was left as it was at. firſt, only 
diluted with water. This experiment, when 


well conducted, is more remarkable than it 
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the nitrous vapour, at. the ſame; 1. . that i it is 
more eaſily effected, is of a ſtill more remarka- 
ble nature; and will. 1e A > wn | 


ble uſe; for it makes an 


parably more power in the ſolution * gold | 
ence of 
22 eee the ſpirit of falt, from be- 

ur, preſently becomes. of a 


chan the common ſort. In 


very deep orange, Buch Nerger Wan the; (pi- 


rit of nitre itſelf can ever be made and che 
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1% ode of the 6 wait circum- 
. attending this impregnation is that, 
whereas the common aqua regia is made in the 
beſt manner by mixing one fourth of ſpirit 


pf falt, with three fourths of ſpirit of 


nitre, this liquor, which is, in a manner, 
nothing but ſpirit of ſalt (for 1 did not per- 


ceive that the bulk of it was ſenſibly increaſed” 
by the proceſs) after having imbibed a little 
of the nitrous vapour, becames poſſeſſed of 
all the properties of that aqua regia, which 
conſiſts chielly of ſpirit of nitre, and in much 
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ction. For, while the com- 


E regia wil hardly aide gold wich- | 5 
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chymical ſolution whatever, when it is 
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e cold." The quantſey of gold that this 
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Aqdantity of ſpirit of nitre will, by this means, 


communicate à ſufficient quantity of nitruus 
vapour to ſaturate a large quantity of ſpirit of 


Alt, Mhick ic. very cheap artieſe ; whereas, 
in the common method of making aqua . 


the bulk of it is {pirig, of ee * 
dear! in comparison. j 
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| Hlver ee roſe \ chin one 100 il of the = 
top, Which 1 took for printed" hid been bo 
the ſolution of mercury int the nitrous 2 ad; _ 
and therefore I expected to find this air nicrous. . | 
ut when'T examine it, it appeared to be 5 
* mete phlogiſicated Air. There hat probably _ : 
been a production of dephlogiſticatec air, | 
which had been feduced to Phlogiſticated . 
by i mixture of nitrous ait produced b the | 
 Tolurion'of the quickfiver. After this, inthe 1 
ſame proceſß, I filled anotk ther jar half full of _ 5 
this *ait, attended, as” before, with à gre > M. 
Sörkolion of the quickſilver'; but ic roſe no | 
Higher, as it had done in the preceding ex — > | | 
ment; and hen water was admitted to 1 8 
the wi oh of ir was juſtantliy ' abſorbed, et oa | | 1 
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is as follows, The firſt. thing that comes over 
is the common air contained in the . phial, (for 
1 always made the experiment in a glaſs veſſel 
band a land heat) thafrthe fluid begins to Ain, 1 
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Throwies 8 nitrous vapour upon water . 
| ſaturated with liver of ſulphur, it preſently | — nl 
became milk white; but growing clear, t 
became of a light colour, à ſubſtance in the | 
MW form of curds ſwimming at the top of it, and „ 
which was probably the ſame matter tara 
had e it e Le white and ba Ws 
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Throwing this vapour upon che volatili ſal. 
ammoniac a white cloud was immediately pro- | „ 
duced within the phial, and it continued a +? 
85 long time; but at length it diſappeared, and 5 

WH | the liquor became firſt of a light oratige-co- 

I lour, and after ſome time was blue. In this . © ee 
bproceſs the liquor became very hot, and ſmal! 
MW bubbles of air iſſued from it in great plenty. 

MM Theſe, had I examined them, would My... 
| bably have been found to have been nitrous | 
5 air. N 
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1 to the nitrous acid, in this c — 
— KB d with phlogiſton, though - 
uncon with water. The ſulphur was 
N — but ths, Sum was rden 
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: fa imbibed this aur vapour; 
but whether its acid was diſlodged, or its water 
4] only was Fixed opens did yo: examine. 3 


„A ſr pirit of nitre ſake" — 1 ih 
 dephlogitticand air, I was willing to try he. % 
ther the nitrous vapour, without water, would 
have the ſame effect; and I made the trial 
with flowers of zinc, and red. lead; the former 
being of a darkiſh colour, and containing, 
I believe, more W than the-whiter 
nen of fie; 1 
Eating re th ben a eln ef an 
vapour upon a quantity of theſe' fotbers W. 
Zinc, I put them into a gun. barrel; and from 
one ounce, one penny weight, ſix grains, 
weighed after the ſaturation (for I had neglected 
to do it before) 1 expelled only fix or-eight 
© ounce meaſures of air, half of which was fixed 
air, and the remainder phlogiſticated ; oWing, 
0 perhaps, to the gun. barrel, but Perhaps ale, 
in part, to the phlogiſton contained in this | 
calx. The materials carefully collected after- 

wards weighed TR FOE. 17818. ron 
TY 74 N 4 Me Min 
| Die the effekt of this vapour 1 195 rid hats. 
: exceedingly remarkable. Common ſpirit of 
- nitre mixed with this ſubſtance makes it of a 
deeper red, till at laſt it is abmoſt black; but 
0 he EL be 
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ng” after m many trials; that I ſaccreded by f we 


sft lightly moiſtening the inde of a gls 
1 random ps 
| of it, giving. the jar as.thick a coating of it as 1 
8 5 ; and after this throwing the vapour i in⸗ 
5 10 it, by inſerti Ng the tube rough which. it 
| 1 iſſued very deep into the; jar. By this means 
. there was expoſed to the nitrous y apour ſurface ace 
nough to imbibe it all, without ſuffering an * 
| . part of i it to go over the mouth of the jar. It 
1 remarkable that, in this experiment, the _ 
£ | -lead that is neareſt to the glaſs becomes 
5 5 white firſt; and j it adheres to the glaſs fo cloſe- 
: 955 as to require 1 edge of a ſha F 5 


= 7 | I thought that k by filling the ſet. of pl il. : 
„ "gh 3. with red-lead, and making the vapour = 
paſs through them all in Wee I ſhould, 


| 2," in the es iel mann er, get a quanti ity of this ne | 
{indo of white te: lead. But f oaly found, after con- 
the proce $2 conſiderable time, that - 
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circle, but 
not near ſo white, while the val of Py 
was of a darker colour, 


eilig to/Exatine what ar this whi 1 
lead would yield, 1 firſt put a ee of i - 3 
into a gun- barrel, and p ently four 
| Produce of which was nitrous, Sr the laf 
tphlogiſticated. After the proceſs the . 
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degree of „ 5 
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veſſel a quantity 

this White lead, weighing 7 102. 1dwt. 17 Sl 

| The produce was forty-four ounce meaſures 1 | 

fair; af which a ſmall part at the firſt was 

phlogiſticated, but all the reſt was excceding- E 
ure. After the proc 
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 irſelf, I knew, would-yicid air; and: oft very 
pure kind and though the addition of oil ner 
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1 Wire, with 4 plaßs valve (oe Mr. Parker 
mamakes for his appatati | | 
- ____ Water with fixed air) adapted to the 
ZZZ of the receiver, in order to let out, and _ 
„„ whatever vir might be expelled or es ID 
| but to admit of no beta of air ts 
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_ the quathity.of alt producecbimaighainboifbpplyt = 
; the Joſs occalioned hy the:dimiputiontof th 
_ common, air, ee ine ed 
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ours of, the renek oak the. veſts i | 


cn. appear bet there is ay praperin ption 
of air * this N Wy +50 1001 By of 1 12 el 1. 25 
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The e the al colt pio. . 
ceſſ isn vnqueſtipnablyt the poor 
united 0 A pareof ing acid and: whuh the | 
heat is very greats: I ohave; bbſtrved ah In 
this as well a9, in; rhef proneles, m genie? 


quantity of this earth vill, be carried off by 
this acid than it can hold in ſolution When it is 


cold. pon one teh” mepatic lar, Shen. 

| was diſtilling a,prevtyJatge quantity of ſpivie 

of nitre, from nitre that was not very clean, 
and when the heat was accidentally greater 
than it ought to have been, a denſe cloud of 
whitiſh matter poured from the retort into the 
receiver, quite filling the lower part of 1 it, and 
_rþh@ring it akndſt intirely opaque z "and the © 
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ſpirit of nitre which canie over at that t 
and which 1 
Woulfe's manner, had a pretty large quantĩ 
of whitiſh ſediment; exactly like that whic 
L had ſometimes collected after the pre | | 
of dephlogiſticated air that had been 'very) - 
cloudy. I have likewiſe had a ſedimen tof the 
fame kind in various proceſſes for diſtilling 
ſpirit of nitte, though never ſo much of it a 
upon this particular occaſion. 80 
lke it is alſo generally found 8 
to dryneſs a quantity of ſp 
ing which 1 had, at one time, the nein 


appearances, and with eo account of 'them'Þ 
ſhall cloſe this ſection. ee ee e eee 
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In evaporating a quantity of ſmoking 
* nitre, in a deep Phiald the fumes were firſt 
red, but; afterwards quite tranſparent within 
the phial, and a ſmall quantity of the White 
ſediment remain ee eee vnoewkes 
water was e upon i *. OE e RE 
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Frame 5 the Nitrous Acid; according to" 
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40 456 1 A HH IFY * 8 LHEW 2 t £ got 
b by no means made any cbinplete or 
regular ſect of experiments relating t. to the e. — 
lou, or firength of this acid, this not having 
been my abject; but ſome i of this 
kind L have had occalion'to obſerve ;/ and füp- 
poſing them not to be generally kndwh,” or 

not to have E mee 
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rec ite them. ine volley 4:0 n ei 1 
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 Itin'vbvious th Tappoſs:thit th thahe? of 
the: acid | vapour is condenſed in ahy' | peck 
tit of: fluid, the ſtronger the atid m 
and it appears vm, ebb is mile 
N the ſtrength of the act ; without” 
in'fome meaſure heightening Me Blu? oF. 
gh.:the. colour alone ande no een 
iadication of its ſtrength. Becauſe am dition 
of phlogiſton, which in fact weakens cht xvid. 
by a kind of ſaturation; [likewiſe hlightens its? 
colour ; and before I made my own Tpi rr of 
nitre, I was nn deceived gs” circu - 
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ſtance, and ſometimes, 'I ſuſpect, | impoſed N 


upon; having bought ſpirit of pitre of a very 
weak quality;-harttly diſtinguiſhable in colour 
from the very ſtrongeſt. In general, the light 
with:the: moſt acid, the leaſt phlogiſton but 
it ſeems to be impoſſible to procure ah (bid 0 
much exceeding the ſtrength of this beſt con- 
mon ſort, without giving it a deeper, or an 
orange goleur, But I have not made euperi- 
ments enow of the kind. ge enable me to de- 
cide abſolutely in this caſe. r 20 Fad 
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Fheę laſt part of every produce of ſpifit if 
nitre is, f 2 deeper colour than the reſt; and 


" this] have;always found to yield leſs nitrous 
air than the pale yellow acid that preceded! it. 
And it is remarkable, that, though theſe acids 
be. received. in the ſame yeſlel; they ilk cuin- 
 rinue.nnmixed more than a der, and the up, 
permòſt may, with leeres che paureth off from 
the lower. TS When In farſt:obſerved this, - 
thought, it ag he owing to the phlogiſton mu- 
ing 4. {pirir. of .nitze;: Which ' was highly! 
changed wich it, ſpecifically lighter thawrhiroſt)' 
and; therefore diſpoſed to remain at the top of 
its ll 1 obſerved theſſame tiring cbncerning 
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comes firſt, when lubſtances; cuntaining phlo- 
ene! "Ml © proceſs, 


1 7 


Vue Nitrous aal. Ty | 


proceſs, 10 For this deep Brang e. cc edel ſpirit 
remains in the bottom of the phiab, without 
ſeeming to be at all diſpoſed to riſe, and mix 


; _— the yellow g. Werken on the top 
of it Ink 5: FT St jew io tf wu IG ad ee ov 
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149 babe erase) en the * f hi- 
trous acid in the bouffe of a diſtillation at ſe- 
veral times, in order td make obſervations on 
their ſtrength, and other phenomena attend- 
ing the ſolution of metalb in them. Of one of a 
theſe ev T Kall give a particular ac- 
count, | becauſe I gave inore attention to Ethan 
to any other; though have frequently ob- . 
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1 1 wether” the acid 4er times. 'The firſt 
produce was very pa ale, and ſtronger p04 any 
that came afterwards.” A quantity of it 06- 
cupying the ſpace” of two bean- weigh, of 
water, Produced, without heat, 9+ ounce. 
meaſures of nitrous air. It efferveſceg Pen 
ly by mixing with water, emitting 
fumes, and its action was the ſtrongeſt at 75 15 
The ſecond x art of the roduce Barry paler, - 

and yielded 8+ ounces.c nitrous air. This alſo 

mixed'with water with efferveſcence, and. its 
action Was the —_— a little time after it 
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was e n "The: thisd: part of ds : 


| duce. was brown, it made no efferveſcence in 


mixing with water, and yielded : ounce 


meaſures of nitrous air, which came ſlowly at 
firſt but quicker afterwards. The laſt part of 


the produce was of a deep orange colour, it 


mage no efferveſcence in mixing with water, 


the air was produced "ogy wk was in 
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Repeating the experiments. 0 on. 9. — ES : 


5 of air with theſe acids the day following, : 


7 I found. that they all yielded conſiderably leſs, 


vithout hear, than they had dope the day be- 
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fore; and even a boiling. heat did not make 


them yieſd ſo much air as they had done be- 
fore without heat. The difference alſo in 


the production of air was in about the ſame 


proportion as the day, before $4 PE: the dif- 


ference between the produce of air from the 
laſt p roduce of the acid, which yielded leſs air 
oe with and without heat, was much greater 
oy n the former, which F more air. 1 
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It was evident from this experit 


the ſame was the reſult of ſeveral others, that 


the acid which comes over firſt in diſtillation 


4s the ſtrongeſt which n may powbl, be owing. 
to its being the pure, | in con ſeqpence of con- 
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| of A ſolution of filver in the | nitrous acid. 


Thinking to procure a very ſtrong Pit e of. 


1 *nitre;*I uſed dil of vitriol highly concentrated, 


mage for me by "Mr; Winch, who, told me that 


rei ounces of e as much acid as fix- 


teen of the common ſort; ; and. T. boiled the 


ö nitre Which 1 uſed a long time in-a glaſs 'vel- 


Tel, fo as to erelude all the Water 1 could 


from the roceſs, and admit as little as | 
oflibl But though che produce Was a. 


5 Hick t of nitre ſomewhat ſtronger than: any that 


I had made ge. the difference was not con- 
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| Kite to Slade phie e, the whole produce 
_ was of a browniſh colour. On mixing the in- 


gtedients, a great heat was produced, and very 
red fumes preſently filled the retort; whereas, 
in the common proceſs, it is only a Whitiſn 
cloud, like vapour of water, that riſes firſt. 
On che applicgtion of heat, the retort preſently 
beeame clear,” and che red va pours paſſed into 
the Ow and receivers but bei the end 
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mable air was big 4d E after i it b | 
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out agitation. In. the. following — 45 1 
* elects of thaſe circumſtances were tried. 


Having wroducks; a quantity of inflammas 1 
ble air into a phial previouſly filled with ſtreng 
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ly concentrated, and made hot. I ſay almoſt | 
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1120 - The: greater degree of ae u water 
impregnied with marine. acid air, and its 
greater power of diſſolving mee 0 
produce inflammable air, will not be wondered © | 
at, When it is conſidered how much mere ma- 
rine acid air, than of vitriolic acid ain the: 
ſame quantity of water will imbibe: In order 
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as nearly as poſſible, two Fe, rain. Water, 
out of which the air had: been 8 
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the bulk of it, in All, 13 ou way 
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marine acid air, than of vitrielic acid air, 
that a quantity of water will take up, I was 
rather ſurprized to find that when water was 
ſaturated with the latter, it could not be made 
to imbibe a greater quantity of the former than 
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always tinged” with a yellow colour, exactlß 
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diſappears on being expoſed: but a ſhort time 
to the open air. Being willing to try whether, 
by making repeated mixtures of theſe two 
Kinds of air, 1 could not fix this colour, and 
collect a quantity of the ſubſtance in which 
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„ at ax anime; ww amfolqus rr aa bv 
My firſt .wiſt > was wo colle@t:a;quantiqy'ef 
this mutter, enough: far; a>chymiical mn: .. 
tion of itz ani for this purpeſe Lapplied „* 
my friend Mr. swhd:fdvaurdd:mnie — _ 
with his uſſiſtance, ahb the gie of bis large hy 
machine, made by Ni Nairne, on the ſame T 
6 plan witotharwhich was made for the Grand „ 
Duke io Fuſca deſcfibechdn the Ph „ 
phicak:Tranfadtions. But though wer 
good deal of time to this buſineſa, we didnt 
get a qdancity fuffciont for my purpoſa. l e 
do not, however, deſpair: of doing it ſome 1 
time or other, when I ſhall have more leifure 
for ir- 13 Wo 7 55 meretenth aids Ani EO. 
id ail en 07, Vamog 112705 i © 
I fiulgesfbn, however, 15 Conelude that - = 1 
che Whole ef the vitriolic acid air 3 ; 
into this black matter, but not by means: 
any union which it forms with RE 
fluid; but as cit ſhould ſeem, in 8 „ 
of the contiuſton given to it by the exploſion 8 1 
and cler if ic be he cat of x monte. 1 
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cha abged, 


riese the phlogiſton,” it is not to be. BY 4 0 
guiſhed from what metal, br indeed fron 


tin 
hat ſubſtance, of any other kind, the air 


had been extracted. Theſe particulars will 
be only: eg in the following experi- 


ments. 7 F 1 $4.45 5+ 35 :T4 + 22 5 Feen 1 "by: 5e 
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1 made 120 exploſions of a common jar i in 


about a quarter of an ounce meaſure of 'vitri- 
olic acid air from copper; by which. I found 


that the bulk of it was diminiſhed about one 
"third, and the remainder was — 2 not 
being all abſorbed by 

the courſe of this proceſs the air was 6 
transferred three times from one veſſel to & 
nother ; and the: laſt" veſſel in which the ex 
ploſions were made in it was, to all ap 

ance; as black as the firſt; fo that this air 
ſeems to be beer N i _— black | 
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| Thinking this ow of a vitriolic 
acid air might, poſſibly ariſe from its abſorp= 
tion by the cement, with which, the glaſs ae 
employ ed in the laſt experimen 
1 repeated it, with the variarign: only. bs — 
ting the air from quickſilver, in a glaſs Bpben. 
confined by quickſilver; and obſerved that it 
was diminiſhed, by the ſame number of ex - 
MODE in about — proportion * Tha 
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| minutes, Fithour interruption, in a 
vitriolic acid air, \ 


the eleftric matter formed any union with the 
air, and this black matter had been the reſult 
of that combination, all the difference that 
could have ariſen from the ſimple. bark, or the 
explofion, could only have been a more gra- 
ne Ke. or a more formation of chat 
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zo ooitedt:fodſoeg hab no effeẽ c upon i it; 
cbt Weh ihoubÞ ſbem, Watz. itp hefe Cats, 
the force of the ſhock was not eee 
the whole quaitity of air ſuch 2. SHH 4s 
-was nexeſſary to decompoſe any part vf it. 6 
«3110 9989} 307 101 out be 6 10 10 
lat one time. Ichat little doubt; but tet ne 
tees fo byocheſe exploſions in vitriolie 
— acrording vo the 
eenlxvof the metal, or other. fubſtance which 
-had-dupplied th phlogiſton of iv dt | 
tthat, together with phlogifton; ſome of the 
carthyafurtgof the ſubſtance had alſo enteretl 
7 a compo ion Dfotfie air uHðꝭe de- 
tpebreddbithis decompolition of iti in lhre fm 


oh Aipom der. Butz upon the who Epi id 


mor mib chat this conje&ore was coctified by 
ahs fach which I (bl hert reiter o h 70 
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83k badngenerafiy-andde! uſe of rypper g but 
hen d gar a quantity of this air from gaiob. 
ſilver, in the experiment mentioned. above, 
and alſo when afterwards, I, for this ve 


purppſt; procuretb tl air Mom almdfÞallithe' * 


_ kindbofiubſtance from wich it can be pr 
cbred, the eleEtrie"explolion'-rakentimgropro. 
dubed the ſame efſbet, in dbouding the tube 
with tlie black matter, nas: it had doe imethe 
air eee, copper As ſome of theſe 
c PREY 379048 £10805 cunt © "gat ORD. 
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experiments wart attended wich preulir cir ; 
cumſtances, | W e ee os 


10 L yas mob e N Yarra Te 

to get vitrivlie; geil air r lead; N 
quantity of leadeni ſhot into a phial containing 
oil of vitriol, and applying. 'ohtty the uſual - 
degree-of heats #:copkiderable quantiey: of bp 
Was produced Fol after X though 1 


1 increaſed. "ell abe acid boiled,” "HG | 
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matter as produced almoſt coveringuthi 


fide, of the tube. But in the korean en, 


periments with air procured from the ſutne 
Homethang adhering toit; ther 


=_— but black matter was produeed, ai 
all the other enperiments. Water being ad 
mitted to this air, there remained: Seen e 


ble reſiduum, which as very fighly ne 
mabla-. FO 30/26 ANA) 0 nden * 
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„e produced, H Steck: the elbibtrio Tn, 
and in the fuſt quantity that I tried a w ; 


was leſs of: the: whitiſh matter; and at nit 
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pion ken in chi air atls/produced the 
black n. me . 
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; 21 any an my ee "wy damn of 1 
throwing light upon the ſubje& of this black 
matter, it ſhould; feem to be thoſe which 1 
made with ether, by the help of which: this 
air is as eaſily procured as by any other ſyb- 
ſtance containing 3 In the air 
2 by ether the electric exploſion tinged 
the glaſs very black: I think more ſo than 
JS had obſerved in any other experiment of 
the kind; and when water had abſorbed 
what it could of rhis air, there was a reſiduum 
in which a candle burned with a lambent blue 
flame. But what is moſt 4 we gf in _ 
experiment was, that beſides il - $6 
triol becoming very black during che proceſs | 
a black ſubſtance, and of wer þ conſiſtence, 


was formed, which ſwam on the ſurface of 3 


the acid. I collected a quantity of it, but 

J have not examined it with ſufficient atten- 
tion. It may eaſily be procured by boiling + 
ether in the vitriolic acid; and I think it very 
poſſible, that the analyſis of this ſubſtance may 
be a means of throwing light upon the nature 


of the black. matter formed by electric ex- 


| in vitriolic acid air, as they ſeem tore- 
| ſemble one another very much. Bur'1 in this 
| wee „ 
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Ix my former inveſtigation of the nature of. 
ü acid, I advanced an opinion, ſufficient 4 
ſupported, as 1 think, by experiments, that it is 

neither a new mineral acid, as Mr. Scheele, wo 
made the firſt diſcoveries concerni 


Boulanger has conjectured; but in fact nothing 
more than the vitriolic acid itſelf, that is em- 
ployed in the ſolution of the ſpar, exhibited 
in the form of air, by means of the phlogiſ- 
ton which it contains, and loaded with a 
quantity of fluor cruſt, is part of the 
earth of the ſpar. This additional ene 
gives the air new powers ſo long as it conti- 
nues in combination with it; but when fp 
rated from it, leaves it juſt as it would have. 
been without it, viz. mere vitriolic acid air. 
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This hypotheſis has not. been univerſally 
 admiteed, owing, as I imagine, to my expe- 
_ riments not having been ans age attended 
to. 1 ſhall, 
T my- argument, and then 
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ng it, ar. 75 
| Poſed, nor the marine acid diſguiſed, as Mr. 
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— by other —— viz. the d-: 
| oaths ao inamate union of che fluor craft} £ 
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and the earth Which 


286 | Oljeroativns due, +: 


experiments, all of wick appear to me to fa- 
vour thy theory _ I 1 8 mo. _ 


FRY * 


2 


(iv; The ſpar hide contains 5 phlogiſton, 


as the well-known properties of it demon- 


ſtrate; and as appears ſtill farther from the 
air which it yielded in my experiments upon 
Ito with nitrous: acid. Conſequently, if this 


fubſtance be heated in the vitriolic acid, it 


muſt neceſſarily produce vitriolic acid air; for: 
the ſame reaſon that every other ſubſtance: 
containing phlogiſton, treated in the ſame: 


a, 3 this air: 1 un 8 n y_y 
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1 Al, „When water is ae wiki an 5 
air, the acid part ĩs evidentiy imbibed by it 
it contained is precip i 

rated, and may be all collected. Now water 
N ſo impregnatod wich pure aid air is, in att 
reſpects, the very ſame thing with water im- 
pregnated with vitriolic acid air, encept chat 
it ſeems ill . to contain! a en quantity « of yu 


fluor cruſt. „ e RIVA ee 2 
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water r thus impregraed we" the fluor acid, 
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ke + this, from Mr. Canton's pe 99714 <a #5 


nee this a dozen different; « 

periments, to poſſeſs che very Jame properties 

with vitriolic acid air; and, as far as L cauld I 1 
diſcover, it does not ee far rde ob 1 
pect whatever, %% SG. „„ 


21192 zu mn at 12 IO n On 
The . Obfectio Cer 1. LEE 9 
can think of, to the abovę: mentioned hypo- 
theſis, are, that I have not yet beem able to make 
vitriolic acid air previou/ly formed diſſolve the 
fluor ctuſt. and with it compoſe the fluor 
acid air. Alſo, though I imagined that I 
had produced a kind of air in a ſmall degred 


(vhich in ſome reſpects reſembles this fluour/ 
Lace, when I admitted water to a quantity of 
Ar, produced from this ſubſtance by the vitri⸗ 
elig acid, a flight cruſt was viſible on the furs 
face of it, Ino believe chis might he ani 
formed in the ſolution, and ſublimed by cha 
heat of the-proceſs, and not proper fluor cruſſi 


or any thing of the ſame nature, e wee 3 
| Mr. .. Bew ly oy eee — . LY 7111 . | x : a 
| a alu} * | 


But 1 do not think that any arguments da 
Shad from ſuch conſiderations as theſe, which I 
aue all of a, a:gattve Rind, oyerhalance cha 

direct annere ſpoaibied hands : 
air. e. me may. ade. able. 60 Fen 


compo le -- 
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8 the fluor acid air As the rent 5 
. I ſuppoſe to conſtitute it, though wwe 
are not able to do it at preſent. It is no un- 
common thing in philoſophy to be. able to de- 
compoſe a ſubſtance very completely, without 
being able to recompoſe it from its conſti- 
tuent principles. In confirmation of the 
above — 1 ſhall now pe a nw 2 
new ee 8 | „„ 


WE Ht ute and ac Meets | 
ris, it might have been expected, that it would 
have been diſlodged from its baſe by ſome other 
of the acids, as well as the vitriolic; or that, 
. if it was of a ſtronger kind than the nitrous, ”= 
| or marine acids, it might diſlodge/them from 
_ _ their baſes: whereas no experiments whats 
euer ſhow any ſuch thing; nor can the fluor. - 


' acid be at all produced, except when the | 
iar is diffolved- in the vitriolic acid. Thie - 
4 haas, in ſome meaſure, been obſerved bß; 
1 "hers. er eee the enpe- 
3 myſelf, I WO the eee 1 
„ e „ ; 


& ke; put a ner w7 ines ral 
Y nitrous acid, in a glaſs phial with 2 . 
ſtopple, I received the produce in water, and 5 
obſerved that about one ſixth of it was fixed 
air, precipitating lime in lime - water, and mo 7 
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that this ſubſtance Coeli much: k phlogiſton), e 

but there was no appearance of: 5 thing like f 

| a crit on the ſurface of the water. N 3 5 

= tlie air was received in quickſilver, the Tolu- FFF 

| riofi'of the weral, aud the produkten bf fes 

nitrous air, demoififated that the'nitrous acid 

uneombined with any thing that tould alter „ 
dsp of it, came ore,” r ee eee, ñ y 
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* il effect, as hed l bern the | © , 

ttous arid) nothing was protiiiced: Ae pe e 
preroper i narins acid mr. A few of the bubbles,” © 
= - indeed, were perecived cn form” cruſty”) {40 _ 
E ff appearance was ſo:exeetdin „ 
it may well be ſuf ppoſed to have ariſe don. VV 
ad | ry ſmall quantity of oil of vitrigh in the „ | 
itt of ſalt. And this is the more 5 8 
ache air wighin the Phiat which ame over o_ oy: 
in che firſt part of tho Peoees, appenfed be 4s 
"3, WEL a little phlogiſticated ; as it would have been 2h 298 
— inixture of vitriolie acid alt} 5 2595 
is 16 3110713 G30 VI RES e ia p 5 
e, wenne; and Ian, Her 
I _ talnly; require the ſame quantity both of vitri- 
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1 . to oy "the a of Mater, to. 
imbibe fluor acid air, I put fix grains of water | 
in a ſmall glaſs tube, cloſed at one end, into a 
jar of Ruor ack air, and ſeen grains of water oy 
another jar of the ſame air. The former im- 
bibed one ounce meaſure of the air, and the 
latter two ounce meaſures. This was in a 
wider veſſel, which was ene ah/advan- 
tage with reſpecd to the bſor : 5 
This abſorption, hawever, though certainly 

greater than in 9 of vitriolic acid air, 

is far ſhort of the quantity that would have 

been imbibed 1 marine acid air 5 ! after * 

 a;confiderable quangity. of this ach air AY =: 
that it is poſſible, that, excluſiye!/of this 

abſorption by the ſſuor gruſt, the water might | 

Bog have: med ow: of this,” "ger or 4 
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& ex riments 16, in ſeveral Re | 
45 inary 3, = 


:rſon Would h ave. cent 
calt it Was contrary to my expe 
theſe experiments 1 in two « 
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2 n. ame meaſuh ach ot 
Abo! kinds of air” aller)” wt T 125, in all 
five meaſures of each; after which hard! any 
air remained, except What Was not 05 X ed 
by witer, which was about a fourtMpart 4 
the original eee . was' very Jil @ dif- 


Ind! ons of nitrous air e the ſpat 
14 of a meaſure. Upon the whole, HE el 
| ie may ſafely be concluded from this 
8 that —— quantities" of tee e! oy 0 | 
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of oihial. 4 . air. 
4s dhe alkaline air, 1 Wan a given quan- 
tity of the latter was ſaturated; as nearly as 1 
+ could judge, by half as much of the ere 
For when they were mixed in that proportion, 
whole quantity of both kinds of air entire 
1 Ie; was in OY N s * 


"Uh Thick K yellow 3 1 3 the 5 C at or t 
mentioned above, and T which became 1 
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being o n then pen ar. Ty 
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7 - Making the experiment in the "tals % wan bf 
ner; 1 alſd found that a meaſure f al | 


air was c etely f a theaſure 
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1 is remarkable ci cumſtance. the | 5 wo 5 

1 f or acid air and vitriolic acid air perfecti ? 

4 . agree; Which appears to me to afford a „„ 
ment of their 1 ultimate identity. 55 


rig put one meaſure of fixed air to 8 1 Ol 
os of alkaline air, the quickſilver roſe to half L 
} + meaſure; and when introduced another . F be 
5 4 meaſure of fixed air, n o more wag" al aforbed ; * e 
and water being admitted to it, imbibed al? 
1 moſt all the remainder; ſo that half a meaſure „ 
': of fixed air had ſaturated a whole meaſure of os. 
|.  alkalineair. Bur the union of theſe two kinds | i 
ol air is not effected 8 as in the other 
3 85 | wx otherwiſe the Whole of the alkaline | „„ 
3 | * v'of fixed why" hac hey admitted ü. to ir. 1 
Afterwards, — mixture very gradu. 
ally, one third of the quantity of Axed air e 
i LES the whole of ay alkaline ___ 
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s leſs accurate than the other; 'as L did no! 
make allowance for che different degrees of 
dilatation of the air above the quickfilver by | 
the weight of the quickſilver in the jar above 
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Water will alſo take little 
U 4 > moe 


rine acid air can do, is 
agreeable enough to the obſervation of the 


reſpectively ſaturate; 
them, though much 
or in ng: caſe, being in the } 


For an equal quaniity of —— 654 5 
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more than its bulk of fixed air; ſo chat a 
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ample, by experience, that from certain 
terials certdin kinds of air will be procut 
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cured in theſe cirtumſtanpæs, and not in others 
fHimilar to them. For inſtance, ſome of the® 
ſolutions of metals yield air, but others, fillt 
lar -to them, yield no air. The reafon of th 
I have frequently thought of, but wickout” 
* able hitherto to get any light conctrnit 
it; but it may be very well worth while” 
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| e known i in all ages. But they had no vides 7 
that the ſubſtances (if, indeed, they knew that 
they were ſubRances, and not merely properties, 

and affefions of bodies which produced thoſe 

effects) were capable of being ſeparately ex- 


hibited in the form of a permanently elaſtic va: _ 


1 pour, not condenſible by cold, to which 1 8 

give the name of ain, any more than the thing . 
that conſtitutes ſmell. In fact, they knew 

nothing at all of any air beſides, common air, 
and therefore they applied the term 10 no Rage 
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* Mr. Boyle was, 1 believe, the er 60 ai 
| covered that What we, now call Fixed ai air, and 
alſo inflammable. air, are really, claft tie fluids, 
capable of being exhibired | in a ſtate. unmixed : 
with common air, a fact which nothing that 
was known before his time could have given 
| him the leaſt reaſon to expect; nor, in fact, | 
did he make the diſcoyery. by any kind of rea- 
ſoning 4 priori. It was the ae d ref yk | 
ol his eee | 1 


Beſides theſe two kinds of factitious 46. 
that which I .call nitrous air obtruded itſelf 
upon Dr. Hales; but even he had no idea of 
there being more than one kind of air, loaded 5 
vith different vapours ; and was. far from ima- 
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And though Mr. Boyle, Dev Hale, i 5 


others, could not but be acquainted with the 
effluvium of ſpirit of ſalt, and alſo of polatile 
altali, they could have no idea that the ſub- 
ſtance which had thoſe powers was capable of 


being ſeparated from common air, and of be- - 


ing exhibited free from moiſture, in the form 
ol a permanently elaſtic vapour, to appearance 
exactly like that which conſtitutes the com- 
mon atmoſphere. Or if any perſon, Kill with- 
in theſe. very few years, had ſuch. a notion (of 
i Which, however, I do not believe that they 


have given the leaſt intimation) it muſt have ; 


been a mere random conjeAure, , anc "what no- 
thing but e wa e could have * 
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king! to air immediately preceded my own, 


appears not to have had ſo much as a ſuſpicion 
of this kind. For he relates an experiment of 

his, on the ſolution of copper in. the marine 
acid, as inexplicable, except on the hypothe- 


ſis of there being a kind of air that loſk its 


elaſticity by the contact of water, which ade 
mits of the eaſieſt ſolution imaginable, on the 
ſuppoſition of the ſpirit of ſalt emitting a va- 
pour, which though capable of being con- 
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to ſeparate the acid or ikdline principles from 

the warer with which they are always found 
combined; and therefore, though they dig 
ſupp oſe them capable of farther concentratias, 

the till conſidered a certain portion of water, h 

as abſolutely efential” to them; and conſe- 

quently all the experiments that have hithertg 
been made on the affinities of the acids, and 
alkalis, are, in fact, nothing more than the 
affinities of compound ſubſfances, conſiſting of -- 
| the acids or alkah, and water. | have been ſo 
articular” in Kang theſe hiſtorical facts, for 

the ſake of thoſe chymifts'who can ſee nothing 

; win my experiments on the ſeyeral acids 
75 alkali, diveſted of « Wk, and xhiblied fa is | 

the form of air. * ls a a as 
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the mar! arid air, ; have purpoſely fought 
for Reno and nor without ſucceſs, 'having 
found ſeveral other kinds of acid air, beſides 
the alkaline principle, which I have alſo. been 
able t to exhibit | in r ſame form, free from 
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by combination? with 1e 47 y no means 
conclude that I har diſcovered alt the kinds 
of air that may exiſt in nature; or; in ot 
words, all the kinds of ſubſtane 
compound, that are capable o of being 
to a dry and permanently elafti 


js c of affuming that form, in a ry 
degree of beat. And notwithſtanding my ex- 
perience in theſe matters 2 * enable me to 
judge pretty well a riori what fabftances' are 
likely to yield air, ta of what kind it be, 
I have Frequently been 'exceedihg + difap- 
pointed in my expectations in this reſpect; 
and I have reſerved for this Place the 01 on 
ff feveral ſubſtances, and combinations of 
ſubſtances, which, in general, contrary to wy - 
expectations, though not always fo, yield ns 
Air that! can diſcover; and I Mall be . o 
be d by * perſon 2 they: do 
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fluid, to which 11 give the name of ar, 
ſpirit of ſalt, volatile ſpirit of al Ape, 
and other fluids, I took it for granted, that 
from radical vinegar, which is he” pure vege- 
table acid, in its ſtate teſt concentra- 
tion, 1 mould have got 4 | true vege exable acid 
air; but it certainly yields uo ſuch thing ell 
fl. Jon" of heat only. Perhaps 24 
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F 0 10 For radical. vinegar. and. oil of v0 | 
- agree in this, that. they, both yield inflamma- 25 
ble air by the diſſolution of metallic ſubſtances. 
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But 3 1 vinegar Fields air 155 che HE 
"Aifſolution of ſome. metallic ſubſtances, I 1 
could not make it give any air by the help of 


any other ſubſtances containing phlogiſton, 


Which is the caſe with oil of vitriol; and 1 
gave it, for this purpoſe, a boiling hear. with 
all the ſubſtances following, viz. copper, guick- 


e biſmuth, charcoal, oil of turpentine, ſpi- 


- Tit of wine, and liver of ſulphur, which laſt, 


however, yielded a little / fixed air; but this 3 
3 muſt have been e in it beide. „ 
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= 2. 11 was. xs hardly ever. more . than 
when 1 found that 1 could get little or no air 


from the ſmoking liquor of Libavius, though the 


fume iſſuing from it is ſo exceedingly denſe. 


I heated a conſiderable quantity of this liquor 
Prepared. by Mr. Woulfe, and which he ob- Fo 


Jigingly brought me for the ſake of the ex- 
e N he himſelf ſuggeſted, as not 
likely 


4 — 5 But little, or no- 
thing came over, beſides the common air 
vhich had lodged in the top of the, phial, _ 
which appeared not to have been in the leaſt _ 
injured after the experiment. A very ed S 


part, however, of what came over, 


be abſorbed by water; and alſo when, oe” 
preſence of Mr. Woulfe, I endeavoured tio 
convey the air that might be expelled from 995 
this liquor into a quantity of alkaline air, 
2 ſlight degree of whiteneſs. was produceds 
but both theſe effects might have been occa- 
fioned by a little redundant ipirit op alte con- | 
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had been mentioned to me by Mr. Woulfe, 

vhich led us both to conclude, that air might 
be procured from it by means of a ſolution of 
iron. But when, in conſequence of this hint, 


'I endeavoured to procure air from iron by 
means of the alkalis, the experiments Which 1 
made for this purpoſe did not ſucceed. 1 


boiled a quantity of very fine iron wire in 


11117 cauſtic 


2, 1 re not yet 3 ls "wy 1 
"laden the fixed or the volatile alkali, with any 
ſubſtance whatever, fo as ta form a perma- 
nent air, though the alkaline principle itſelf 
may be exhibited in that form. Some facts 
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get ſome of it remain about a month in alka- 


He air; but in all theſe caſes,” without any 
vilible effect. At the end of the laſt- men- 
mentioned proceſs, water being admitted o 


kde air, abſorbed the whole of it inſtantly, 
Which ſhewed that ãt was perfectly pure, and 
Had got nothing from the iron. Alſo, no air 


was produced from liver of ſulphur, Ary or 
moiſt, in alkaline air; e h in — 
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15 and at that time thought it not impoſſible 
but it might be even phlogiſton' irſelf in the 
form of air from ſpirit of wine. But, like wa- 
ter, it was only converted by heat into vapour, 
em was condenſed again in the cool reci- 
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When quickfilver is boiled in a glaſs tube, 
a conſiderable quantity of air is ſec el 
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glaſs, but within the pores of the quickſilver 


i If this had been the caſe, it muſt 
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other fluids, to imbibe air, and thetefore pro- 
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left unimbibed. In order to aſcertain this, 
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Since dir chat PAR b ü r rol - 
ration or Putrefacrion is favourable” to the 
growth of plants, it was natural to conclude, 
that dephlogiſticated air muſtbe unfavourable 
to them. But it is remarkable that plants will | 
live tolerably well in very different kinds of air, 
even, as I have obſerved, in inflammable air. 
However, in order to form ſome general idea 
of the effect of this pure kind of air in this 
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putrid effluvium, whick 
| was very offenſive, : and that ſome air, unab- 
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eſs, in a glaſs phial; when 
1 found that one ſeventh of the air produced 
from it was fixed air, and the reſt de 
eated, - T took: i in all; ounci 
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and Aa veſt Breaking befor ore Uh proben 
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El outer arts wit 4 £2 
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I than; ar che e ige dd qu ity of guenter 


and ſpirit of nitre mto 4 clean phil,” and df 


be to dryneſs immithiarth,” wichobr giv- 
ing it any opportunity” of 'communitating with 
the external air | ning the di 


* ed in all thirty-two ounce meaſures of Air, 
0 which the firſt fourteen were pure nitrous 


air, and the. remainder pare a hlogiſticated 


af. without the kaſt 9 re of 22. air in 
either of them. a Au, 15 


Wobckaſpes ke 45 as. or im 


bibing fixed dir from the common atmoſphere, 
but they requite confiderable time 16 do'this, 


in any. very ſenſible degree; for when they 


bar BS well Dart, F Rive ber fn that 


r 
expoſed to the open air a day or two' 
they do become ſaturated With fixed 


they yielded any air that T could collect 


Kat 


but 
air in a courſe of time, is evident 
nee eaperimeg, | 


Prot about three e of ah Gade th 


ſore of "wWovJ-ulids; froth which 1 bad, eb 5 


8 before; c as mucli air As 
. could By che greateſt heat of a 
Vor. TT common 


lation tit the ſolution was completed) Tre : 


- 1354 5 | Oljervation kanu 


5 common fire, urged. mk 2 pair of bellows;/in 

a a gun-barrel of about half an inch diamet 4 
1 got by the. ſame proceſs fifteen ounce mea- 
ſures of air, eleven of which were completely 


abſorbed by water, and the remainder burned 


with a lambent blue flame. The Phlogiſton 


requiſite for this appearance might come ei- 
ther from the gun · barrel, or from ſome im- 
2 bits of eee re in * | 


8 rom twice the. qvamtity ot. wood-aſhes, 


"which had been burned about the ſame time 


with the others, in a much wider. gun barrel, 
I got about twice the quantity of air, the 
_ greateſt, part of which, as in the former ex- 
periment, was fixed air, and the remainder 
: dures with a- W W lame. 5 


1 


4 Hing taken this air in ſeveral portes 1 

8 that the firſt contained a much greater 
Proportion of fixed air than the laſt, though 
what there was of ; it ſeemed. to „ef 
flammable. f „„ 


It will be proper to repeat this expirigient 
at different intervals of time, and alſo to ex- 
tend it to the aſhes of animal and mineral ſub. 

ſtances. I do not think it impoſſible, hut that 
; 0 eee this, TREO Nog praſe- 

„„ ing 


va...» 
R „ -. 
« hs by... 


af Wale, - 


euting it with ſorhs addreſs” we "Way be led 


by it into ſome fafther enowled; OG 
i 10 of e eee 50 40 e K 


air, but that when 1 e, the e 


I could not find any appearance 2 the kind. 


| have very lately made an obſery; 
will probably. explain, this diverſity 
pearances, and which: alſo ſhews that, unleſs 
care be taken that the water in which the ex» 
periments are made contains little or no fixed - 
air, miſtakes of this kind will certainly. be 
made. For 1 found at one time that, if any 

kind of air was made to paſs through a CY 
” tity of water contaibing much fixed air, it 
would attract a portion of it, and would not 
ealily art with it afterwards. At another 
time, (fs weyer. «a think i it was in colder wea- 
ther) 1 found that air conveyed through the 
ſame kind of water (Which was from a pump) 
did not attract any fixed air. But 1 have not 
bad time to examine the circumſtances that 
a might occaſion this difference. Or both the 
F. I am 8 bin 8 
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2. Obſeruat i ; ns relating-t0 Nrzous Ain... 4, 


14 *in 44.3 i Os | 
1. 1 have obſerved, p. 199. a very fo 41 


ble production of nitrous air from water im- 
Pregnated with nitrous vapour. In the follow- 


experiment 1 more accurately compared | 
che quantity of nitrous air produced by 


pouring the impregnated water upon copper, 5 


with the quantity produced by an equal quan- 
tity of ſpirit of nitre and copper, without" im: 
pregnating water with the by ond that the | 
_ would have yielded. | e ond: 


eh we a Ae of Liſts in ir 
4 given quantity of ſpirit of nitre, and having 
10 the pred which was raiſed by. the ſo- 
| Tution paſs through a quantity of water, 

Poured this water on ins clippings of copper 

m-a phial with a ground ftopple and abe, 
and found that it yielded one fixteenth more 


nitrous air than the ſame quantity of nitrous 


acid diluted with water, and applied to the 
copper in the ſame manner, would yield; the 
hear of a candle being applied in both theſe 
cafes tin no more air could be procured. , No 
allowance alſo was made for a confi derable 
quantity of red vapour which was loft in de- 
canting the water, or for that which remained 
in the large phial in which the ſolution was 
made, or for the acid that was united with the 
| biſmuth 
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Ty cellaneois 


ADR We | aw 


Aid la in the 1 , The : air yielded by 
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"teen e meaſu 

| biſmuth uſed mk exp Is Io e el 
with wa r, and then u | the per, 
Yielded jelded 7 6% 2butice" mea 1 5 ich” be Ss. 
Tore than. 10 75 bk ont 

ty ot the Aa WS ri, 

Mm ay be made 15 5 . bees pper | 
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5 Wen e del che foal mende 
5 fit DoS 370m e An 73k, Form off wot 
For my greater fiädsf aun, 1 lf peer N 
| an Experiment ſimilar to the former w 2 
impregnated with'titrous een eee 
fot mating dephlogiſticared ait fromm [ſpirit f 
nitre and 8 lad and the . 
lows. Having put 6dwts, of ſtrong pititiof 
Hitre upon 4 quantity of red- lead, and heating 
the mixture in a gun- barrel, 1 made'all the 
air, together with the ' redundant; acid, paſs 
through: a quantity of! water.; and found that 
the water," poured' upon copper, would haye 


en fournen ounce imeaſures of nitrous air, 
1 part of the water having produced nitrouns 

air in that proportion to the whole) but the 
ſame quantity of the acid, even with che af . 
fiſtance 75 yieldeck only about 21 4e 


es. * Belides, in this experiment, no- 
9 3 8 


* 
XP * 0 oy ? £® 
ww N 8 ag * 


V A 59 115 xt og? nl tet; 
bc, as 2 for * ed f | nitre which 
entered, into the FN" If of the ir. Pre- 
| (duped in ale proceſs... #2 Ade 4 Wits drum: 
5 4. 5 201 ae ppi 1 n LY © 4 . 2 by Fs 
2. He ons of ; | ning. wh ther. 
4rqus air tended, een Negree, 60 2ſpontaneo 
&5ampobition by long fand 75 Only, wichen 
being in rontact wich 1570 ſtance chat cd 
be ſuppoſed to hays 0 wh 101 con- - 
LOTTO t. part c * e 2940 4 a tas | 
this air, and corke d it, yery. ti Wh kee Bas 


ing. it 
for the moſt part with i its mout 


7 


ed in a 
veſſel of vater, but e neglected it, 


and ſuffered the water to evaporate... Ho 


ever, examining chis air after about #wo.yedrs, 
1 fougtl abat it had cha: fame power; of ,dimi- 
niſhing common air that freſh-made made nitrous 
air has. It was alſo not more, ealily decom- 
| poſed by agitation in water: and I wauld ob- 
ſerve in this place, that I haye. found great dif- 
ferences in the readineſs with which, nitrous 
1 Air „ eee a reduced ta the; date of 
-phlogifticate ally; |:cagitatiqn,.] Water, or 
by ſumply e | 
ſurface of water; g differencę depending ſome- 
times upon the Bate of; che air itſelf, and 
Jometimes on chat, ef the wier; but, I. have 
not given ſo mucſn attention 10 these cireum- 
5 e to hors. dibovend the aus. of 
them. 15 R 


Ch I have 


ge 1 have obferyedivoll I. p. aer — IM 
3 all the fixed air it had imbibed tbe 
moment that it is converted into ice. The . © * 
ſume is the caſe with water impregnated with - ' 
nitrous air, as appears by the following expe- 1 

2 made with a view both to this cireu m. 

"Nance; and alſo to che carthy- ecip 1 

b water thus impregnated, of whicra large — l 

ACC unt has been Flven in this vent :: "98 

nee e nr $34 $2 Dori 120 * ; s 

Having Acne a quantity ef water 
with nitrous air, I expoſed it to the froſt, and 
| ogbferved that it did not freeze quite ſo ſdon as 

d quantity of the ſame water which had not been 
ſo impregnated, expoſed” in the fume manner. 

The ice of the impregnated water was full of 
\ E bubbles, and when it was thawed did 

not turn the juice orf turnſole red In the ſmal- 
leſt degree. It alſo made à con | 
_ cipitate of a very white matter, fl 
that which I had: procured from the water im 
ptegnated with nitrous air from biſmuth, of De 
> which an account was given, p. 104. This A 5 g 
naitrous air, W ry had been Leere | 
Wag s 758 101 1 C319 sungen f 


Ea 


- , 


1 "x 3 
TRE. A 1 2 "TfL; «+ 
Mag? 


« Ss N 1 8 ry * * 
1 


| Hiving copteditente en ia quagtiry "of „ 
| ne hich bud bes» long 
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1 depoſited a bromniſh ſediment, 
e man af the.ſage ohen. 0 ED 
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eee chat 1 "have advanced 8 
pe the fluor acid, is that it is only the 
vitriolic acid in which the fluor is diſſolyed. 
volatilized, and holding in ſolution a quantity 
of dhe garch of the fluor. However, ſincr the 
ſection in this yolume relating to that ſubject 
„I have had an apportunity, in he 
are Kot of obſerving u pretty remarkable 
difference between water: imprognated with vi- 
criolic acid ir, and water impregnated. with 
the fluor acid. 1; have. obſerved indeed, that 
water impregnated with the fluor acid All 
_ - xonsaingfome fluor cruſt, and upon this, per- 
- haps,» may depend the . ee that I Wall 
. mention ; but it may be thought by ſome o be 
000 remarkableito depend upon ſuch a ci cu. - 
-iKance.. t is that water impregnated with vitri- 
lic acid air ſnaꝝ he converted into ict, whereas | 
water impregnated with fluor acid air will not 
freeze. Since, however the preſence of the 
:»fiuor.cmut | in the air enables it, as wall-beiſeen,, 
to diſſalve ice, he preſence af a ſmall quantity = 
_ Lxof R " WNT; 


Mod | - 75 18 
| I bad 8 
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not & at all- with Vaals add. ir. 
tireiy contrary tomy 


_reſpett; and 10 oa lom pave cl i cn 


Jt when it ds Converted into ice, water, 1 
nated with itriolie acid air, Wann 
retains it as ſtrongly er. £6/9k 


Dion Dll ni le ee 


le Lenpoſed ; in an open aa quantity 95 M- = 
ter fully impregngted with vitriolic acid air, 

- when, dhe thermometer was at 17 Negtegs, and 5 
Ober ved that it us preſentiy frozen quite. 


Through, the ell of it continuing 80 b 


tremely pungent. As it melted, che ice ſapk | 


to the bottom of the liquor, and when it was 


quite diſſalyed, the water ——— be; ſtill 


| (PAGE eee. e en 


ben, ip ger go arp aan mon moja 
in a ſituation in which none of this acid 


9 
_ air could poſſibly eſcape from it, I expoſed co 


the lame degree of cold a Quantity of water 


ſaturated with this air, remaining upon the 
A 1 e . 5 


* 


hade andlanib avfpplitinnt 3 : 
ir, and alkaline; air, that tghehadiſſole ica, 

pos 0 Mater impregnated wich ahem ten- 
eapa rp ya leaſt in ſuab a degree 

of cold as I had expoſed them to. The gage, > | 
I find, is the caſe with fluor acid air, but i it is | 


as water impregnated wich fixed air diſcharges | 
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| — im the Wann 
had been made; but this water alſo was pre- 
ſently converted into ice, which was opaque, 
though the een "were; N Uſtinaly: =_ 
eeivable. f DO bd 1.26 4 | 
21 ot ne A 55 . TOU 3 Wi ; 455 215 5 ti cl 1 
1 Lhe” pouredd a quantity of water upon a 
quantity of the ice above mentioned, when! it 
*froze, without being ſeemingly affected by any 
effluvium of the impregnated ice. This con- 
etinued opaque, while that of the water was 
tranſparent as uſual. Both theſe kinds of i * 
«miſked: e and adhered ner 1 
n N 10731 28 137 if 397 
nes ein wor at all diſſolved i in vitriolic acid 
air. Letting it remain in this fituation all 
nieht, the next morning I found all the air 
abſorbed; but it appeared, by the form of the 
ire, chat it had been melted, and frozen again; 
for it ore the N 20 "PER veſſel; in ee it 
was confined. eee LAT. 
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lee was reat _ FRO at fiſt in gor acid 
5 air, but afterwards very ſlowly, as might have 
been concluded from the manner in which this 
| kind of air is imbibed by water. en * 


0 the ice, which was diſſolved Mow it, 400 conti- 
"wed fluid ont _ ſurface ye 25 nnn, 
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in this caſe there 


1 25 Arr, 5 1 ſtares 2 4 


have been a good eat of the fluor cruſt re- ; 
: Sigel, in the water, and to this circumſtance 
is probable that the, difference in the reſult 


4 the experiments was owing: but bo this 


circumſtance ſhould make that great difference ; 


T have no conception. The farther proſecu- 
tion of this experiment, and a proper attention 
to it, will 9 throw Sent * on rag 
; nature of freezing. 5 3 


i g Fiat the fluor acid air mold differ in "ks 


5 reſpect from vitriolic acid air, is not at all to | 


be wondered at, conſidering that while it con- 
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rains the fluor cruſt it poſſeſſes other properties 


| imirely different from thoſe of vitriolic acid 
air ; though when it is expelled from water 
| impregnated with it, it appears to be, in all 
the reſpects In Wr 1 have "OE 5 the 
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HAT Erreollect of the attempe 9 
che refraQive power of diffetent kinds of air, 
relates to inſlammable air enly, as; the trials, win 
any other did not give the refraction ſenſibly dif- 
ſetent from common air; and having been ever 
ſince at a diſtance from any of my inſtruments pro« 
per for ſuch experiments, I have not had an opportu- 
nity of repeating them. An hollow triangular-prifm, | 
of which the angle we uſed was of 72 degrece, W s 
placed upon a proper ſupport, ſo as to half coveria 
large object glaſs in one of Mr. Dollondꝰs perſpec 
tives, and was ſo turned round as to make the frame 
of a window, at the diſtance of 1280 feet;\ ſeen 
5 partly through the priſm and partly through com- 
mon air, appear undivided.. The inſlammable air 
vas then blown out of the priſm, but no part of the 
apparatus wus moved; when the frame of the win- 
dow ſeen through the priſm, and the common air 
*, ſeemed to ſeparate about fout inebes. 
Amongſt the variety of experiments; have: been 
lately making, I tried whether — 
dephlogiſticated air from minium noiſtened wit 
rit of nitre, by pouring upon it ſtrong ritriolic 725 


he refradtive., Power of Inflammable ans — 
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„ the f to <4 the air I * > 

| diſengagei ſuddehly from the materials, in a con. 
©  Cderable quantity, without any more heat than was 
produced by that mixture. I afterwards procured 
round- bottomet phials with two necks, and adapted 
a bent tube to one; the other ſerving to pour in the 

Vvitriolie aeid, Was immediately cloſed Fi a 
of Stourbridge- clay, when the dephlogiſticated air 
roſe into the receiver without whe po, -I find a re- 
markable difference in ſpecimens of read - lead, 
ſome yielding dephlogiſticated air, by pouring upon 
it the vitriolic aeid, before it is moiſtened with ni- 
trous acid, but integer in goodneſs, and leſs in 

than when moiſtened. If I have 52 
Al myſelf, I'*find it better to im ate the mi- 
nium with the vapour riſing by heat from ſpirit of ni 


des than to Aer it upon the red-lead with all tro 
Water. ii * fy 460 * N 5010 8 


I have pub practice what 10 appole wilt 1555 
duce the ſparkling appearance in water ſimilar to the 
Seltzer. I find preſſure will actually produce that 
effect I remove the glaſs ſtopper from the upper 
part of Mr. Parker's improved machine, and inſert 
in its room a cork with a glaſs tube paſſed through 
it, eighteen or twenty inches long, the lower end 


3 


taken that the cork is air-tight, this glaſs is to be 
| placed upon the other two, and fixable air produced = 
. zs in the uſual way to impregnate the water in the 
middle glafs, which is effected ſooner” than by the 
common method, and the column of mereury that 
riſes! in the tube, acts as 4 weight upon the air col- 
kein the middle glaſs, ockaſtoning the water to 
tales up more under that Sue; cha ke 'Eaft contain 
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entering a ſmall bafon of mercury. Due care being 
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ee air; the. ſimple * the mewn. 
which. cauſes that ſparkling, obſerved in the natural 


1 Seltzer water. Water impregnated with fixed air, 


| with this apparatus, difſolveairon very faſt: 
7 I have, ſeveral times repeated: an ſexpetiment with 
inflammable air, that appears to me very curious; 


. 570 I fit a glaſs tube into a tapering cork, and that to 
mec Pphial, in ſuch a manner, eh 8 


à round · botto 


bend in che tube, When kung over tlie fide of à tu 
c muilar to that deſeribed in your firſt volume upon i 


be almoſt two: inches under the water, 2 5 


end may riſe four inches higher than the bend. "The 


.  phial being charged wich the proper materials for 


producing inflammable air briſkly, it muſt be lighted, 


as it diſcharges from the end of the tube, and W111i 
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being placed upon the edge'of the tub, a receiver; 
ſuch as for an air- pump, is to be brought over the 


dend of che tube. The in 


_  ceiver:capable of ſupporting the flame. 'The ' appear- 
ances in this experiment are very table. 
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g Being about! Ft Birmingham on the 
dad to Bromſgrove; before day - liglit the morning 
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it was to me e when 1 firſt heard it. On my coming 


„ I viſited the celebrated pro fefſor Alla- 


"philoſophicat inftraments, 
ich is the beſt ſet I ever ſaw of white and _ 
d * Jaſles, cryſtals and. . diaphanous ſub- 
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for dioptrical experiments, Tbis put me in mind 
of the unſucceſsful attempts made at Paris by my 


friend Abbé. Bourriot, and here in London by myſelf _ 
and Mr. B. Wilſon, to repeat that curious experi- 


ment of eb Beccaria, profeſſor at Turin, related 


in vol LXI. of Philoſ. Tranſ. via, that the ſulphu- 


reo- calcareous phoſphorus, gives the ſame coloured 
light, when brought into a dark room, which it 
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1 this F L uſe a double ſet of the m niddle 
_ and | upper veſſels, with another ſtand; ſo contrived 
' with a convex bottom, that they may be eaſily agi- 

tated while they reſt upon it. 

theſe middle veſſels is properly. 
Air, I take gut t and the upper veſſel belonging 
to it, and placing them upon the ſtand, I ſhake the 
Water very well till it has abſorbed the air, while the 


from the lower vt 
Then letting out th 


n 


refiduum of fired air, 
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e it on che lower veſſel, that it may get a fre! 
Jupply of fixed air, while I ſhake the: other ſet, which 
is now repleniſhed. Tbis operation 1 repeat three 
ot four weed, * and this means can . 13 nabend 
nate the water in both yeſſe] 

* nn. 
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| taro new: exdiometers, to meaſure'the. degree of ch fo 
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75 Dear Sir, 


"which I pins ths 2 — * the er, ee 
and the neater of the two, is according to the ori- 
eine idea of your experiments on this ſubject: but 
in neither of them do I make uſe of any cock; both on 
account of its being difficult to be made, and like- 
wiſe ſubject to be out of order, Thoſe of Mel; the 
Chevalier Landriani and the Abbé Fontana, ſeem 


to be liable to this, inconvenience: The experi- 
ments already made in moſt parts of Italy, e 5 


former of thoſe gentlemen, with his-own eudiometer, 
deſerve the greateſt praiſes ; and it is to be wiſhed 
that ohilofaphery would more gene rally Apply nent 
" ow? to DOOR ee —— of i ys 2411 
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c er I wall have ſent 
e ne of the machine, in able to n 
tain with exactneſd the wholſomeneſt of the air in 
any particular place. It is the ſame inſtrument that 
I have made uſe of in my tour through Italy, in the 
courſe of which I haye Had the ſatisfaction of con- 
vincing myſelf, that the air of all thoſe places which, 
from the long experience of the inhabitants, has 
deen reputed unwholeſome, is found to be ſo, 6 
a very great degree of exactneſs, by this iaſtrument 
of mine ſo that” the an, to correſpond 
very 


— 


” ſammits; and found a remarkable difference in the: 
— Rate-of the-ainſ-ererydirat n bei 
5 EF » B ins 
ile I was at Naples). ihe vir appeared by my eulli-d 
898 ometer to become bly more vitiated· The air 
BH. of thei Pontine lakes, that of the Rcitoecho-at Remes 
_— ery unwholeſome) that of the Campatna/Roc:. 
wn, of the-Giotta-del-Ganaz*of the» 
„„ 
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3 Wien this I ſend you a ſmall-painphl, f 


| covered 9 be the uſual. product of the putrefactim 


| - ofthe treatiſc'on the ſubject of the itiflamimability of 
h % I have collected many new facts, and the whole | 
125 4 9 Ok : | EO 3 in 
1 8 Si” | 


; juſt publiſhed... It relates. to inflimmable air, 
5 | which I have found to be the moſt; common of all- 
the factitious airs in nature, and Which I have dif- 


+ decampoſition of vegetable ſubſtances 
ou will lee that I promiſe a cntinuation . 


* * 
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inflammahle air 
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5 will 8 — e 


5 er eee 1 J 18 410 1471 425 | ima e 
I fie inflammable air by he ſample ele arte ſpark; DO 

vetyl moderates which; 
i, provided! 


even when the: 1 
explains the inflammiationof the {ne fats 
they conſiſt of 'inflammable air iſſuiag from murſhy 
ground by: the help of the electricity of fageg· and 


dy falling ters whipb are very pioblibly thoughtts/ 
have an electrical origin. 1 fire the — kind 


of aii by -a-well-lighted>coal;. -wittiout' any p 
and alſo by: a: red-hot iron, ard even by a ane 
ſteel. Alb th err 


: 3 2 n | 


with a little addrefs'the-ſame way be done with they 


been told, that it is the cuſtom in ſome of 5 
mines to produce a certain degree of light by ſparks 
drawn from flints, or pyrites, for fear of making 
an exploſion: of the cnfldinrtl air if/a candle was 
made uſe of? If this be the caſe, it may be of uſe 


to know that,” according to my erperiments, tab 5 
method cannot altvays be ſafe- * V A TAO „an, 


I do not know whether you have ever tried the 
effect of thb Bolagnih pbeſphrux vn hir It pfilogiſti- 
cates it in the higheſt degree, bony ere 
which it occaſions;| takes place very quietly, and 18 
altogether! ſurpriſing: but for this pur 
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phorus' muſkegobd,/antothe u] not 7000 Selb Tr 
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Mr. Canton'd phoſphorus has 


with me; but perhaps it wid nöd good"of _ 
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| ea Rok your preſent publication, argſainumerouszo © | 
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. (inquiries. Beſides,, wr 8 
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made, and of relating a few * fince, 
though eren to On CONE MF our firt vo- 


» 


ring water with : 


ondon, one or to of-the wendete upon find. 
— — e it had acquired by means of ſpirit 

of vitriol, ſuppoſed that you had only communicated 
a ſlight vitriolie impregnatibn to the water, and con- 
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5 cluiled that your. invention.) was of no 0 conſequence, 5 


2 4 


V pon your me 
very different —.— Which: the ce 
exitertaizied- of "you Wy; Fa 


though 


of — way "no Kemus by mes fort 
could I then procure any; but 1 — oo a1 
beſt ſyrup of violets which J could procute, _ 


ite was not very freſn. The reſult, upon 4 1 
tion of the experiments ns as T hay ' 


2. * 


_ 


I thought the experiments were ſuffeient to few, : 
chat no one need to be afraid of uſing your artificat” 


Pyrmont water on account of any ſuppoſed vitriotic * 


vation. 4h SHOT - £44k Bu DIP WO 10899}. 
Before you left Leeds, Which was in 2 2778. 1. 
2 ſeveral other "experiments reſpecking the a0. 
dity of fixed air; in Winch 1 fand, "that: 
would not only communicate a” 4 ret X 
tinged with litmus, bur 575 W 
relh juice or W of Pages 
radiſhies;” e en 
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knka air, "ſoon loft its red {roll upon ans to 


the air, and it then ceaſed to precipitate the lime in 
lime-water. If this expoſure was made in wide 


and ſhallow veſſels, the water, in about ang: 


hours, became as blue as it was before its im 


nation with fixed air. If it was expoſed in 2 
drical glaſſes, or open phials, a blue circle was ſoon 


formed upon the ſurface of the water, which gra- 
dually deſcended; but in ſuch an expoſure the water 
would retain its redneſs in part for many days. The” . 


_ tinge which water, coloured with freſh juice of vio- 
lets, received from fixed air was but ſlight; however 


it was ſo clearly perceptible as to leave no doubt of 
the fact. The keſult, in all the experiments, was the 


ſame whether I made uſe of fixed air prõcured from 


| chalk and ſpirit of vitriol, or of that which I found 
floating above the ſurface of fermenting wort. Up- 
on the ſecond pouring of water, tin 


ged with litmus, © 
from one veſſel to another in the atmoſphere. of fer- 


| menting wort, the water became ſo red that no ſub- 


ſequent pouring made any perceptible addition to the 


colour; and the water, coloured with the juice or 


freſb ſyrup of violets, or with the ſcrapings of ra- 


diſhes, received as ſtrong a tinge from the air ariſing | 


from wort, as from that Daring by the elhiveſconce” 
of chalk and ſpirit of vitriol. e 

I anvinclined to think, — ſome of the relle 
Per arab ariſe along with the fired air When oil of 


| vitriol alone is poured upon an alkaline falt; but 1 
myſelf reſpecting the fact. 
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"When, from the ae, ſeveral "ofothe: experi. 
ments related in my three papers inſerted in your 
ſecond volume, 1 thought myſelf ſufficiently autho- 
_riſed to affirm that fixed air, or the mephitic acid, as 
16 chen ventured, and ſhall itil continue occaſianal- 
ly, to call it, was as acid ſui generis, I meant only 
. that acidity was eſſential to it, or that it was: acid 
per ſe; and that it did not owe that quality to any 


1% the acids employed in the uſual proceſſes for eu- 


pelling it from the various baſes with which it id 
combined. It might however, I then obſerved, be 
7 2 madiacation of ſome of the other acids, particu- 
flu of the n nitrous; and 1 referred to a ſingular phe- 


nomenon 


Tux APPENDIX. % 1 
nomenon . a certain . proceſs, 
which ſeemed to countenance this laſt ſuppoſition 

Tt may be proper briefly to recapitulate what, L ob». 
ſerved on this ſubject, _ „ Jo cans - 
In the deflagration of nitre with Seren Job- 
| ſerved, that the alkaline baſis of the nitre acquired a | 
very. conſiderable portion of fixed air, which un: 
dgubted]y did not reſide in it, in that form at leaſty 
before the operation. Its acquiſition of tnis 
principle might, as I then ſuggeſted, be attributed 
to one or more of the three following cauſes, | alt, 
Some of your experiments, as well as others which 8 
myſelf had made, (not to omit the mention of ſome =o 
remarkable facts, relative to this ſubject in general. 
which are related at page 28, &c. of the preſent vol.) „ 
left it, doubtſul whether the nitrous acid itſelf might | 
not aſſume this particular modification : or adly: 

the alkaline baſis of the nitre, deſerted by its own 5 
acid, might attract this other acid principle from the SEO 
atmoſphere, where it is known to abound, either 

during the deflagration, or the uſual ſubſequent . 
calcination of the matter or laſtly; it- might „ 
oeive it from the chareoal. The following experi- 
ments offered themſelves to me as likely to ſolve 

this problem. The proceſſes themſelves are not 
new; but, as they had not before been executed 

— a view to this queſtion, I repeated them more 
than once. with a particular attention to it, and 
| Gab mat . ene nee erg w of i it. 
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| ech 50 51 Exopminent 1 Sad hie, pp” 5 
fen me | Chon: HOIST . 2484 e 1 | | 5 - 
1 mixed ae two, ſervples: of bein add one 

of charcoal, both broken into ſmall lumps, and put 


ee 9 8 the 


7 i 
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the mixture into the bowl of a large tobacco-pipe. ; 
Holding the pipe over the fire, the matter ſoon be- 
gan to deflagrate ; and withdrawing it from thence, _ 
the deflagration proceeded ſpontaneouſly during the 
ſpace of four or five ſeconds,” without any diſper- 
fion of the materials. The inftant that it ceaſed, 


the bowl of the pipe was plunged into a ſmall cup 7 


dl diſtilled water, and the liquor was ſoon afterwards - 
* decanted off into a phial, The nitre was found to 
de not wholly decompounded ; but the firft two or 
three drops of | cad nitrous acid added to it, pro- 
duced an efferveſcence; and, on a ſubſequent exa- 
| mination, the alkaline ſalt was found to be nearly as 
much impregnated with fixed air, as the tnildeſt ſalt 
of tartar, It was however phlogiſticated; for on 
making che acid predominate in the liquor, and then 
Adding to it a few drops of a ſolution of green vitriol, 
2 unn blue, of a greeniſh hue, was piecipitared. 


Exynnrment 11. 


if: 


A much larger quantity of a ſimilar mixture was | 
thrown into a red-hot crucible at intervals; and; 


when the whole had been ſucceſſively deſtagrated, 
the matter was kept in a ſtrong red-heat/ above an 


Hour, ſo as to be frequently in a ſtate of fuſion. The * 
alkali was found not to be quite in ſo jnild a ſtate as 2 


the preceding: ſo that inſtead of aequiring, it had 


loſt ſome of its fixed air by the ſubſequent# calcina- 5 7 
tion: for the firſt two or three drops of acid, added to 


_ a ſolution of it, ſcarce produced any efferveſcence - As 

the acid being firſt attracted by thoſe parts of the al- 

kali which had been rendered cauſtic by the W r | 
of their fixed air W 85 enen 
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From theſe two 8 it appears tat from 


whatever ſubſtance the alkali obtains its fixed air, it 


 acquires-it at the inſtant & the deflagration. I was 
therefore naturally Jed to inquire what would be the 


ſtate of the alkaline baſis of nitre, after a deflagration 15 
produced by an inſlammable matter, which is not 


+ b * 
> = 


5 1 nee nr,” 
Fade ounces of dry powdered nitre a 


mixed with nearly an equal quantity of fine iron fil- 
ings; | The mixture was treated as in the preteding 
experiment, and was kept in the crucible an hour 
in a red-heat. After powdering the hard maſs, aer. : 


diflolving and filtering the ſaline part of it, it 


indeed found not to be perfectly cauſtic, e 8 


ſo. It rendered lime · water turbid 3 but a very ſmall 
quantity of fixed air in any fluid will: produgs that 


effect. On gradually adding diluted nitrous acid to 


2 quantity of the dried ſalt, a ſlight efferveſcence 


Al, ke lated fouls 6 quan, of fined 5 


2 28 bag WIS 


was produced hen the alkali began to approach to- 


wards a neutral ſtate.” The qu: arts air ap- 


peared, in different trials, to be 


eaſy to determine this matter accurately; and, beſides, 


about an sch 
or 1oth part of what is found to eee dne 
equal quantity of mild alkali. I did not indeed find it 


had reaſon to ſuſpect that a part of this fixed air had 
been attracted from the atmoſphere by the alkaline 


ſolution ; eſpecially during the time of its ſlouIy 4 
paſſing drop by drop, though the filtering paper, in” 


order to ſeparate it from the earth of the iron, which 
1 knew to be diſſolved in it, 1 therefore made the . 
following experiment. 
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A drach of nitre, begin 50 fall TIO Was 
E. with half a drachm of coarſe iron filings; and 


0 


7 


put into a ſmall crucible. As ſoon as the deflagra- 


tion began, half a drachm more of iron filings was 


* 


thrown' in; and when it was over, the red-het cru 
cible was plunged into a little veſſel of pure water. 
The ſalt was ſoon diſſolved, and the liquor was 


ſtrained as expeditiouſly as 'poſfible, © Though i it was 


+ found to contain a ſmall quantity of undecar d- 


ed nitre, it was pretty ftrongly alkaline. . On ads 


ding an acid to it, ſcarce any efferveſcence; was ex- 
aited. Leſi this cireumſtance might be owing. to 


its being largely . the acid was,made 
to predominate, and a little ſolution of green vitriol, | 


was added: but no. Pris 
Zinc was deflagra 


an blug was. precipitatel. 
with nitre in the ſame man- 


ner as the iron in the twor. laſt experiments, with. 


milar events. It may be proper juſt to menlion that 


 thealkalinefolutions of both theſe combinations were 


found to contain a portion of the metal diſſalved- in. 
each: for on adding a little more nitrous: acid to, 
them, aſter then had been (neutralized; and! then 
dropping in a little of the ſaturatad Pruſſian alkali; a 
ſenſible quantity of precipitate Was formed, of the 


colour e | 
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From the reſults of the two eee eee 
pared with thoſe of the tyro former (from which they 
"ac: o in _ ſubſtitution neo hotbed yep 


jut to obſerye that 
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The AG PLPTETN: Dr. 


bete S the-charcoal) it Gas 
evident that the fixed: airz!'with which the alkaline 


kw wt ie: ag the wry pin 8 | 
ments, acquires o dal portion v Nair, 
though it is — of both 
theſe cauſes, as the alka fr in the tw former The 
iron and zinc; though they contain'a fufße jene quay 
tity of inflaminable matic to carry off the roi ui 
from its baſis, can furniſh only a ye? ome Sap 
of mepbitie acid, or fixed dir; *to/Tapply its by 
whereas a large quantity of this Elte mentioned, Hd, 
as you have ſhown , may be expelled from charcoal 
merely by fire, in a heat greatly inferior to that which 
is excited in the deffagration of nitre; ies pufſion 
from which is, beſides, greatly "promoted by. what 
the ichymiſts term a double, affinity; that is; between 
the phlogiſton and nitroud acid on the one pait, and 
dhe alkali and wephitie acid on. the ek, or a 
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1 may dars occaſion to refef to it hercafler, Till 
give the rationale of it more at large. eg a 
In the deflagration of nitre with egerevalz ah 
© coal is totaly and rapidly decompounded. 1 les phlo- 
giſton and mephitic acid are e ſuddently Jet 8 
their earthy! baſts, and from eath*dther. Phe pf 
giſton combines with the nitroũs Yeid} and italy 
Flies off With it in the form of Ahr, perhaps nes 
with arnoſpherical, air. Under th Pn 4 + ec — 
e "PRES ularly® "Tir the pteeefs for. 
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2 of altre, oſcapid the. inquiries of the chymiſts, 
till you detected it in the form of air. While the 
phlogiſton of the charcoal is thus let looſe, its whole 
maſs of fixed air, or mephitic-acid, being likewiſe 
ſuddenly diſengaged, but fill continuing in iti fixed flate, 
or that. of” @ concentrated acid, ruſbes into the, alkali 


12 deſerted by the nitrous, acid, and occupies its place; 


With it, it conſtitutes chat ſemi-neutral ſalt, or that 
combination of alkali and mephitic acid, denomi+ 
nated Mild Alkali, In ſhort, the caſe, is; perfectly 


parallel to chat of the deflagration of nitre with ſul- 


*phur., There too the phlogiſton flies off with the 
nitrous acid; and the vitriolic acid ( like the mephi- 
tic in the preceding caſe) ruſhes i into union with tje 
alkali; but conſtitutes with ĩt the perfect neutral ſalt, 
vitriolated tartar. , I have elſewhere ſhewn- [Obfer- 
vations, vol, II. p. 340, 352, and 387] that, on ac- 
count of the ſtrong affinity of the mephitic acid to 
atmoſpherical air, analkaline ſalt cannot be neutra- 
lized by it in that medium; though ĩt may be com- 
pletely neutralized by this acid, in fixed air, and 
poſſibly other media. The mild alkali is evidently 


in that particular ſtate in which the TR aſinitics | 
| balance eachother. 7 


Since the publication of my former U 1 1555 : | 


| not had the good fortune to accompliſh a' defidera- 


tum there hinted at, or to aſcertain the praQticabili- 
ty of obtaining the mephitic acid in the ſtate of a 
palpable and viſible fluig ;—or, in other words, of 
reducing fixed air, as. we can the nitrous and ſome 
other factitious airs, into the ſtate of a concentratad | 

or flrong acid ſpirit; and of being thereby enabled to 
impregnate water, &c. with it ad libitum. The other 

acid ſpirits are * united with a portion of 


k wes 4 r 
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en wits neh of it is 15 fa L 


approach we-have made towards. condenſing the. Vas 7 


pour of the mephitic acid, is in the proceſs for the; art 
Fiat Pyrmont” water : but this can ſearcel) be the 
moſt concentrated ſtate in Which this acid is to be 
obtained. I have indeed ſhewn, 1 in the experi 


above referred to, how water may be made 10 ne 
denſe much larger quantities of i ur theſe proc elſes. 


do not ſolve the conditions of the problem. Theſe 
ftrong impregnations-are not effected US the famply 
acid, but are produced dy combining -Yigh,: a 


third body, that is, an alkaline ſalt, which..is News . 


 tralized by it. The following however, among 


conſiderations, ſill induce me 10 mit F chat 0 [nar . 


ject is not wholly himerical. Ti 7 11405 


That this acid can and does. ='% took but for 
a moment, in an uncombined and concentrated. ſtate 
15, 1 think, evident from cor 


£-© 44 


dering What muſß nes 


; ceſſarily paſs in the preceding proceſſes, w when. 1 


| P from one 7 to another; or fill b 


1 ation "of 1 


J. In this proceſs, when wie: phe oo) of. Epſom 
25 and ſalt of tartar are added together, there is un- 


val. H. page 


doubtedly an interval of time, a ſmall one indeed, in 


Which, while the witriolic acid . paſſes in_a di en 
and concentrated ſtate from the earth of ma · 
genſia to the alkali z the mephitic acid likewiſe moves 
from the alkali to the contiguous particles of earth, 
and in a ſtate equally ae, and poſſibly as ren. | 


centrated. If it aſſumed, even for a 10 its elaſtic 
or atrial form during its paſſage, i it mig ht 
that it ſhould exhibit ſome ſigns of its enlarged: bul bulk, 


be expeRied 


by] A omg intumeſcence of the liquor, in — 
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quence of its expanſion into jp bubbles e : 
x xamination but ho 
etimes app ied the mieroſcope to view 
what paſſes on bringing two contiguous. drops of 


J have fo 


readers fo ſrpiſe at, the mode of 


each folation into ntact, under my eye; or to ob- 
ferve the phenomena attending whe pan in,;2 
fmall tube nt certainly i in hopes of ſeeing either 
of the two acids in their paſſage; but to obſerve whes 
ther any bubbles were formed by the e * "Oy 
this occaſion. 'Tx never could Perceive.. 


ſeems. to ow as peaceably i into its new ba — as. 49465 2 


vittfolſc acid does into that which the wepbide acid 
has deſerted © i 7 


pad ver other Nals which induce mae to 

chifik” that ĩt may not be: an impractieable matter to 

obtain this acid, 2 or combined v With a ch 
| fmaller 2 of p gm than has hitherto been. ſeen 


+: > *% 


u Non, as you have had; reaſon 
to ſuppoſe, 1 8 pita, w ich voſatilizes he 
different ſpecies of air) and gives them their. per- 

| manentiy elaſtic quali „ we might accompli the 

rat | | ting this acid, by .dep 90 

it of that principle: ür! in che few tr fals which 


| have hitherto had an e to wake vich this = 


view, I have not face. wy 

To familiarize the Py A litile more to bis ige 2, 
1 need only mention the caſe of nitrous air, which 
is undoubtedly, the vapour « of one of. the ſtrongeſt 


mineral acid ſpitits ;—and'yet, had we philoſophers 
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lived, and reaſoned, and I Wade our ex) criments up- 
air, or 


on it, in any other Dat than atmoſphe ric 
had we not had that Avid at hand to apply. te to it, we 
ſhould either not have confidered it as an acid—or, 


© 
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ou ſhew in the preſent volume. (pa 
condenſe 2 105 25 : 59 = 


ald fen 
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as, by having oped the met od of of decompound- 


be # 


ing it, by n from it it, 1 5 to your, 985 
e 


Nba theo wg 1515 phfogifton ; ; we C wn ondeple 
and concentrate i it, 38 I f eech 400 in m firſt letter er 
| 10 ervations, 907 1. fo page Ih into 4 19 


4 Nor t [ee any rea n wh) "we. may not 


tron g nitrous f 


daten diſcove ſome ſubſtance, by means oof 285 5 


we may likewi e into q 
on 85 ile 0 e 1 5 5 0 an equal 
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| When a new theory is to be propoſei 
world, the author of iti advances it with: — 
when he brings im its train a number of facts and ex 
periments; the pbenbmenmd of which Can eaſilygvund- 
only; be ſolved by that hypotheſis: oſpeciatly.wheri 
no facts are known*that oppoſs'qr are 
ble with it. I propoſe the folldwinkkypotheliowith: 
ſome diffidence, becauſe I own 1 have not yet, 
through, want of, leiſure, and the unexpected diſſi- 
| culty.o che ſubjec, been. able ee 
CATH a1 of ; Gif 
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elle experiments i in proof oft e truth af it; 1 


t it by any other than probable dnalogical rea- 


ſoning aged on the defects of former theories, 


| ot be on bois new facts which ſeem ſtrongly to coun- 
tenance the preſent hypotheſis. | If it be juſt, it bas 
2 very near relation to.one of the pry intereſting 


objects of your inquiries 3 and would af ord almo | 
A demonſtrative proof of the truth. of; your theory, | 
concerning the conftituence of 3 pherica]. air, 
F-was led to form it, the difficulties which I long 
o perceived to PALS the received. hypotheſis with 
reſpect to that curious chymical pher o—the | 
e accenſion of Hembeg 5 Pyrophorus ; J and; 
lately by your diſcoveries relating to the nature of 
the atmoſphere. Whatever may become of the hy- 
potheſis, the facts to which it led are new, and 


the experiments may eaſily be made by any one. 


As I have no oxperimentum crucis to offer in ſup- Z 


port of this new theory, it will be proper firſt to 


give a ſhort account of 9 received hypotheſes on 
this ſubjeRt 3 and. to recite ſome of the objeQtions, 


which have occurred to me againſt it; as well as the 
reaſons which render this new * plauſible, at 


leaſt, in ſpeculation. 2 1 47 
."The lateſt and ableſt ide 5 philoſophers * 
have adopted the hypotheſis propoſed by Mr., du 


Suvigny in the Memoires de Mathematique and d- 
Phyſique, tom. III.] to account for the accenſion bf, 


the aluminous pyrophorus, on its being expoſed to 
— 0 explain this curious re a M. 
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„ in is valuable Dictionary, Art. rere ter 4 
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M. du 
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du 8551955 juſtly obſerves. chet whe. viele BP, in 
the alum, . the calcination in the phial, leaves 


its earthy baſis, and unites with. the phlagi ton in the 


coal. By its union with this .inflammable m 
a part of i it is undoubtedly rendered volatile, a, 


hales partly under the form of volatile vitriolic rg | 


and partly in that of a blue ſulphureous. flame; while | 


another part of it combines likewiſe with the; phlp- 
gitter, farming a real fulphur, ot an earthy bear ſal· 


phuris; in which the ſulphur is prote 


fire by the earth with, which it is 3 a the | 
particles of which remain every where imd 7 


with thoſe of the powder. 1 5 


W. ** * 7 


„Thus far M. du Suvigny 1 by ts 


ning but he proceeds further, and ſuppoſer, that, 


and by a juſt chymical analyſis of the 5 | 


at the end of the proceſs, a part of the vitriolic 2 5 


is left, in a diſengaged, or uncombined ſtate, and highly 
concentrated. In this Rate, it is well known that 


this acid attracts moiſture, and at the ſame time ge- 


nerates a conſiderable degree of heat. When the 


pyrophorus therefore, is expoſed to the air, he again 


d, by the heat thus generated, ſets fire 


ſuppoſes that this diſengaged and concentrated acid 


ſuddenly attracts the watery particles ſloating in the 
atmoſphere, 


to the ſulphur and other inflammable matter con- 


tiained in the powder. His hypotheſis appears to be 
confirmed by this eircumſtance; — that a-pyropharus; 
whic ch is Lack i in kindling, will ſoon take ſire on 


breathi x upon it, or placing it on amoiſt. een | 


tigny extends; the ſame; reaſoning to the 


| ſeveral ot er fyrophori which he diſcovered,..ſimilat 
to that of alum ;, particularly to thoſe which are 
made. Dy: ſubtirating vitriolated | tartar, Ghauber's _ 
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falt, and o. 4 ian Take with Setllke, ay, 
br alkaline baſes, in the room of alum,” 
Ik M. du Suvighy's hypotheſis were juſt, there 
could be no room for propoſing a different theory to 
explain the phenomenon : : but, waving other ob- 
jections— that it is erroneous in one very eſſential 
particular, will "appear: evident from the Tollowing 
obferydtion, 1 5 5 
From numerous oxperimints which \ Have made, 
ir appears that compounds of all the claſſes of pyro< 
pbori above mentioned, differing from them in no 
other particular, than that rhey did not contain any 
vitriolic acid, kindle as readily, on being expoſed to 
the air, as thoſe which have been impregnated with 
that principle. The detail of theſe experiments, by 
which a new gyrophorus was produced, of the ſame 
genus however with the preceding, would lead me 
into too wide a field. For the preſent therefore, the 
reader muſt give me credit for the aſſertion; the 
proof of which mat be reſerved to ſome other oc- 
ö caſion. . 5 5 
Hllaving diſcovered that ee Pyropborui 
(under which general title I include all M. du Su- 
'vigny's pyrophori, which are undoubtedly kindled on 
the ſame principle) was not kindled by moiſture, 
attracted by the vitriolig acid, at leaſt; your theory 
of the conſtituence of atmoſpherical air naturally at- 
trated my attention towards the nitrous acid in it, 
. (which from your experiments how appears to be one 
of the principal conſtituent parts of it) as thg p obable. 
agent in the production of this'phenomtnts Tbe 
ſtrong affinity which this acid has with bl Hen, 
and the heat, and even flame, which it is known 
. 1 with certain inflammable — ſhewed 
8 that 
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that it wa was equal! to the effect: and * NOW, en- 
«cluded the vitriolic acid from the competition, or 
from having any eſſential concern in this buſineſs, = 

problem ſeemed to be reduced to this iſlue: either 
the pyrophorus is kindled by moiſture attracted by ſome : 


of the other ingredients which compele, i it; —ar it 1 


has the power « of decompounding atmoſpherical air, by 
ſucddenly attracting its nitrous acid, and thereby 
generating a heat ſufficient to kindle the ohlogiſtic 
matter contained in it. There appeared ſomething 
very plauſible in this idea, — J conſidered that 
you produce the pureſt-reſpirable air with, this very - 
acid combined with other principles; and that this 
as well as common air, is diminiſhed; and probably 
in part decompounded,, in a; varidly. of phlogiſtic 
proceſſes, It then, the nitrous acid, as a conſtituent 
te of air, were the cauſe. of tho accenſion, 1 
aal thata ſomewhat imper mper fe pyrophorus ought 
tly to take fire on the addition of ſpirit of nitre. 
la ages of this idea I have made ſeveral expeti · 
ments; and though they cannot be ſaid. to be detifive 
| * this queſtion, the relation of them may furniſh 
5 ſome amuſement to the curious; and poſfibly con- 
vey ſome uſefi information to the chymiſt and ad bt 
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1 1 Heret ſome of Homberg s Prophet, 0 wich : 
: ale and charcoal) deſigning to keep it, for ſome 
time, in 2 phial looſely ſtopped, till it ſhould, jufl 
lofe its power of kindlin ng ſponrancouſly, ;, - and the 
| propofing to try 7 the effe of the nitrous acid upon it. 
If firſt part of my OW” was n oh 3 

phial' 


| phial's 3 concking whille 5 it was a cooling. 
Having ſaved the powder however i in another phial, 
1 found, on expoſing 1 it to the air, that it would not 
Eindle, "but barely grow warm. Having therefore 
put a ſmall quantity of it on a piece of paper, I drop- 
ped a little of Glauber's ſpirit of nitre upon it ; every 
drop of which, whien it' reached the powder, in- 
ſtantly converted the Ld on 1 it 5 into a 


| Mention coal. 
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ling alcliteg! ſome Glauber's' Gale in an iron . 
ladle; a quantity of it was mixed with about half 
its weight of charcoal, and it was again calcined, as 
above, ina lon phial placed in a crucible, and ſur- 

' rounded with ſand. The firſt part of the powder 
that was poured out ſcarce grew ſenſibly warm, on 
expoſure to the air; but on dropping ſpirit of nitre 
upon it, it not only was kindled inftantly as before, 
wherever the ſpirit fell, but likewiſe deflagrated ii in 
a violent manner. This additional phenomenon was 
produced by the cubic nitre, extemporaneouſly formed 
by the combination of the nitrous acid with the foſſil 

alkali. The next portion acquired ſome heat, in 
the air; but did not kindle till ſpirit of nitre was ad- 
ded. The remainder of the powder, which ad- 
| hered to the bottom of the phial, and which had 
been ſubjected to a greater degree of heat, having 
been looſened by means of a wire, and poured out, 
kindled and Alightly deflagrated fpontaneouſy, after 
having been expoſed to the air about two minutes. 
Tube gradation in the Appearances exhibited by : 
. e prion of the ſame Fer, ſeems to 
Rr 
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4 juſtify a ſuſpicion FW Fi FRE oh the lations | 
produced by the ſame cauſe as that of the two firſt. 
The firſt portion, which had not been ſufficiently 
calcined in the upper part of the phial, was not, 
we may ſuppoſe, in a condition to decompound the 
air, or attract ff? nitrous acid, ſo as to become 
tolerably warm; but on applying to it concentrated 
Nitrous acid, it was kindled. The next portion, 
which had ſuſtained a greater degree of heat, was 
rendered capable of acting upon the nitrous acid in 
the air, ſo far as to become rather hot; but till 
could not be kindled without the rng nitrous 
acid: whereas that part of the powder which was at 
the bottom of the phial, was kindled without the af- 
ſiſtance of ſpirit of nitre, and on the mere contact of 
the air; from which we wy e that i it TOE 
ly attracted that acid. | 
| "Wiſhing to repeat old diverſify. theſe experiments, 5 
1 by having it in my power to prepare, as it were, 
eutemporantouſy, an impenfect pyrophorus which 
might approach as near to a perfect one as poſſible, 
without however actually kindling on the contact of 
air, the idea of the following eaſy and expeditious 
method of executing the proceſs, in a tobacco-pipe, 
occurred to me. I ſhall here exemplify the uſe of this 
17 commodious apparatus, by firſt deſeribing the pro- 
ceſs at length, and relating the appearances as they 
occur in preparing A pyrophorus of the aluminous 
kind (improved by the addition of a little alkaline 
ſalt) which will kindle ſpontaneouſly ; only obſerv- 
ing that when I choſe to render it imperfect, I 
ſtiortened conſiderably the time of caleination; and 
that when 1 RE a ſomewhat larger quanthy, than 
uy Snag * C 
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could be contained in the bow of —— 4 


1 made 1 e ſeal eretibioanith the ſame b 
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181 half or bees dan of the ber! of "ol : 


: -c0-pipe with a mixture conſiſting; of two parts of 
alum, | previouſly calcined:in:a red: heat, and of 


;powdered charcoal and ſalt of tartar each one part; 
Preſſing the matter down ſlightly, and filling the re- 


mainder of the bowl with ſine ſand. As ſoon as the 


powder becomes hot, the ſand lying over it is put | 


into a ſtate of ebullition, Which generally continues 
ſeveral minutes. This appearance ſeems, to proceed 


partly from the vitriolic: acid in the alum leaving 


its earth and expelling Sxed air from Weallalt; 
while another part of it is poſſibly converted into 
your vitriolic acid air. This phenomenen is ſucceeded 
by the appearance of a blue ſulphureous flame, pro- 


.ceeding from the combination of the ſame acid with 


che pblagiſton of the coal, and yyhieh continues about 


ten minutes or a quarter of an bour. After it 


ceaſes, no other remarkable appearance preſents itſelf, 


The matter is now to be kept in a redc heat twenty 
minutes, or half an hour; or it may continue there 


two hours lorger, if the operator pleaſes, without 
any injury to the pyrophorus. The pipe being taken 


out of the fire, the matter is knocked; out of it as 
ſoon as it becomes cool, and generally, preryvſaen | 


. afterwards takes fire ſpontaneouſly, 


.L have deſeribed this familiar apparatus : * pro- 
ceſs thus minutely for the/benefit:of thoſe, /o may 
wviſh to proſecute experiments of this kind. - It is 
| particularly commodious for trying the effects of 

f 1 | various 
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vob begebe in ſmall quantities, and in an 
expeditious manner. It is not ſubject to the acci- 
dents to Which glaſs is liable; and experiments may 
be made with it, with a very light degree of atten- 
tion, and with ſcarce any interruption to other bu- 
ſineſs. With this apparatus I have made numerous 
trials with equal facility and expedition. The re- 
ſults of ſuch of them as mote immediately relate to 


the preſent ſubject, may | be ce in the follow 
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Aeg ixedforne dry powdered care ich 
doable and fometimes treble its weight of ET 
green, or white vitriols, previoufly calcined; E- 
the addition of ſome ſalt of tartar ;—or makin 
- mixture of charcoal with equal or double its nil 
of calcined vitriolated tartar, or Glauber's ſalt ;— 


eyery one of theſe different compounds (all of which | 


would have, become \perfz27 pyrophori under Proper 
treatment, or had they undergone a longer calcina- 
tion). having been calcined in the tobacco-pipe, in 
the manner above deferibed, only about ten minutes 


or * — uarter of an hour, were inſtantly kindled. 0 on 


the addition of ſpirit of nitre. The fame effect was 
produced on pyrophori perfectly analo "c 


acid, or a ſcarce: perceptible portion of that prin- 
ciple.—I. mention only as a matter of amuſement 


that, on putting a little oil of turpentine on the 


paper or card on which any. of theſe imper felt pyro- 
phori were placed, a ſingle drop, or two, of Glauber 8 
Fpirit of nitre inſtantly produced a flame. 

D d 2 As 


| 8 to the pre- 
ceding, except that they did not contain any "vitriolic . 


LPPENDIX. 
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-. rea 8: it- might be ſuf zxed that the nitrous 304 
4 kindled the mere charcoal, in the preceding experi- 
ments, on the ſame principle on-which it produces 
a flame when poured on certain eflential oils, or on 
other TW when uſed in conjuction with the vitrio- 
lie e L made the following ee 
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81 e to a ſtrong red-heat, . an ae - 
or more, ſome powdered charcoal, alone, covered 
with a layer of ſand, as in the preceding experi- 
ments. On adding nitrous acid to it when it was 

cool, ſcarce any viſible commotion was produced, 

or any heat, or other ſenſible effect, except the ap- 
pearance of ſome red fumes, qecaſioned wa ”w pro- | 
duQion 2 e nion M ey 


KN II r Mo 


1 powdered. charcoal was 1 into A 8 
with concentrated vitriolic acid, and treated as 
above. Though 1 foreſaw the event, I made the 
experiment, in /conſequence of M N du Suvigny's 
| having aſſerted, towards the end of his Memoir, that 
this e eee treated i in the common manner ſor 
producing a pyrophorus, became hot on being ex- 
poſed to the air on a piece of moiſt paper. On cal- ; 
eining it above an hour, the charcoal was found to 

be as little affected on the addition of nitrous acid as 
in the preceding experiment. On diverſifying the 
proceſs, by withdrawing the pipe from the fire even 
before it had remained there long enough to acquire 
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; acid had * pd. ieee eee the: . 
poder was afterwards infuſed, did not produce the f . 
Fo leaſt change in the colour of an infuſion of litmus. *' 
Other methods of proſecuting the preſent i ing quiry? . 
have occurred to me .- had ſo little leiſure 
to inveſtigate the ſubject, ſince I firſt attended to it, 
that I have not been able to ſatisfy myſelf with re- 
pect to it. I will however WOE mention , le of 
theſe methods. e 1 N 
I ſuppoſed that if the „ e 
1 nitrous acid in the air, it might poſſibly exhibit ſigns \ 
of the preſence of that acid, after having been xn 
bad for ſdme time either to the open air, or to a 
given quantity of air contained in an inverted recei-- „ 
ver ; —in ſhort, that it might attract and detain this ' © . 
acid, in ſome ſuch manner as the matrices, % nisse. 
beds, attract and lay hold of it in the common manu- 25 
factories of nitre. I have ſometimes thought that 1 
I have ſucceeded ; but my few and imperfect male 25 
do not enable me to ſpeak with confidence on this 1 
ſubject. The pyropborus, though it dots: not ns? 
fire under a doſe inverted receiver, always di 
niſtes the included air conſiderably, if it does not' _ 
| | | drcampaund i it. The queſtion. is, which of the prin nk 
e ciples that conſtitute air (ſuppoſing i it not to be dim: 
155 niſhed in its whole ſubſtance) is it, that is thus r: 
NF duced, in this and other diminutions, from its elaſ. \ 
 M tie and expanded, to a non-elaſtic and condenſed '_ _ 
1 ſtate —Indeed the method aboys indicated ſeems to 5 55 „ 
be attended with theſe difſiculties;—If I expoſe a © 
perfect pyrophorus to the air, it kindles, and te 
ſuppoſed nitrous acid muſt be diffipated : and the W 
ſuppoſed nitrous ſulphur, formed by its ſudden com- 1 
NP ries the. CES TE in the coal, muſt be 5 
erte D 3 imme- 
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theory, as they may thereby be incitec te renew! 


456. r Dx. 


9 barnt woe defiroybly/ in» eee 


its formation. On the other hand, if: I Ipurpbſely 
make the py! 
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and detain its nitrous 


modes of inveſtigation, blen d have not — : 
yet had Eager to ne an apa erer 


decide. 


On the . 1 chink chat this; at heat" is ds | 
_tain;;—that M. du Suvigny's hypotheſis does not 


_—_— for the phenomenon :: and it will, be of uſe 
to philoſophers to be appriſed of the defects of his 


the inquiry into the true cauſe of ſo ſingular an ap. 
pearance as the Taman. on mate. e 


tac of r.. 
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As my conjectures on the betet cubjed e 
part of their cradibility or weight from: the objections 
which I have made to- M.) duiSdvigny's theory, it! 


will be neceſſary, before I terminate this paper, ta 


mperfets;'. I can'ſcarce expect g 
that it will de able todecompound am neee . 


take particular notice of a ſeemingly very weighty" 1 


objection, already alluded my . op bann mt 


the preſent hypotheſis. 
It may be objected, 


„ 


and 1 1005 cattafinly . Sg: 


e eech is lack in kindling, will readi-- 


ly take ſire on being placed on a piece of dam 


papers: 


or wilkfometimes inſtantly. kindle on breathing upon 


it. To theſe obſervations I may add that; ori drops: 


ping or gradually ſcattering- a pimb of the powder 


over a baſon of water many of the particles will be 


ſeen to take fire, under the form of ſmall red ſparæe, 
on their firſt coming into contact with the water. 
Theſe appearances, it may be alledged; (granting! _ | 


even _ truth e ent the preſene of 
i 1 vitriolie 
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- enters inte its compoſition®,” and which may be 
© : ſuffitient to ſet fre to theinflaninable* — 08 


Ge | N likewife'ts! thiow ſome - 
om this part of N The 
made with portions of the ſame 
kindle, when lai 


| derately dry, in leſs time than a minute; and. 
\ | ſometimes: not at all, unleſs it were breathed upon. 
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a on 4 pieve of 


OE — Theinftant that 4 ſeams within 
| ſeven or eight inches of it, it kindled-. | 
= = Some of the: ſame . was poure 
; piece of block tin, pla 
an the ſame fite. In less than 5 — + 
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| h heavier at the 
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It may;he,ſaid; however, that the _ 7 
attract moiſture with more eb he than the kabel 
and drieft ca alkali z and; that it was expoſed to. 


a. current of air — even in this warm and dry 
ſituation, might contain, and part with, a ſufficient 

quantity of humidity to kindle it.—But though I 
guarded another portion of the pyrophorus from this 
current, by ſcreening it behind. and on each fide. 
with broad vow wh ig. it 99% 8 as ee 5 
ee ene r 
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A chick and flat pied of ids, after SEAL, 
1 was ſuffered to cool till it would no longer 
kindle, or even fenſibly affect ſome grains of gun- 
powder, or dry flowers of ſulphur ſprinkled upon 
it. On dropping a little of the pyrophorus upon it. 
it was kindled as ſoon as it touched it. Freſh quan- 
tities were dropped upon it at intervals, with the 
ſame effect; and when the iron had even loſt. ſo 
much of its heat, that I could keep my finger upon 
it three or four ſeconds without pain, the pyrophorus 
fill took fire the inſtant that it touched it. 

In this experiment, moiſture can ſcarce be thought 
b have produced: the accenſion of the pxrophorus, 
though it undoubtedly promotes that effect in the 
common temperature of the atmoſphere. In that 
| Emperiture, -bumidiry may even be necelſary, at 
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alt to b Wi the \proceſs-of ignition. | The 67 i 


Lanaslioen . 
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Per fecilß ary; flats: for 


rophorus, may. not double to act on each n a | 


numerous inſtances of hy i a Susie 68 to 


exert the moſt violent action on each other, by the 
intervention of humidity; but which. remain per- 
fectly at reſt, it they are in a, dry ſiate In this 


laſt experiment, heat appears to have produd the 
ſudden decompoſition, or at leaſt the accenſion f 


the pyrophorus, without the conturrence of 
ure, though the heat was greatly inferior to 


that which! is abſolutely neceſſary to produce the.ig-) | 


nition of common or vitriolic ſulpbur. On this ac 
count may we not plauſibly enough aſeribe the phe- 


nomenon to the extemporaneous production of Aa 


ſuppoſed ill more. Og Onan; a nitrous 
ulpbur 3 apo 1 
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On the hols, 3 the experiments which: 1 
have made on this ſubject, it appears to me that the 


pyrophorus owes its ſingular property to its dan: - 


combination of earth or alkali with phlogiſton: th 


vitriolic acid, when preſent, only — — 5 


creaſing or diminiſbing the effect, according to cir- 
cumſtances. In the proceſs. of calcination, the earth 
or alkaline principle is not merely mixed, but actual- 


ly, tough looſely, combined with the phlogiſtic prin= 


 ciple. of the coal; ſo that the pyrophorus, gonſider- 
ing it in its moſt ſimple ſtate, is only a perle gig dry. | 
— phlogiflicated alkali or earth. On theſe data, the phe- 
nomena may be explained in the two following 
manners; with reſpect particularly t to the inſluenoe 


of moi tur and heat, upon the pyrophorus... u ad en 


Suppoſing either the alkaline or earth y principle 
to have a n aoity to water than to the _—_ 
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e iey,. ail cherebyiſer che phlogiftis principle at 
_ liberty; whichn may inaiis curnz attract, ant b V! 
prog ther ſuppoſeda agvrar acid its tony afffu 
is wen known —ofy: if the reader rel 
100 this „the inammable matter may. 
betkindled; mare in conſequence of the hegt pros 
dure i by the c inntten of the ae Ge. wien! 
moiſtures :I the'!laft) experiment, the pyrophoꝰ - 
rus, aceording to myxkesryę is firſt decompounded! = 
by heut alen which ſuddenly diſengages its: phlv. 
giſtic ptineiple, anch the; ſamo Tenſtquertces follows; 
that is the phlogiſtenz whlehl is cinꝰ a peculiarly” 7 
a  atcenfible- ſtute? generates fire by! commenſtruating 
wien the acid:aforefaid;- and forming a nĩtrous ſul- 
phur :—or, if the reader ſtill prefers a different ec“ 
planatibn, it is ſunply ſet on fire by tlie warm iron; 
or by mere 'commutnunitation« with'' a+ heated 047. | 
| Diane herum? ; 
| Wim cle queſtion Limeſt takt leave of th dub ; 
je& for the preſent; not however without reealting 
the reader's attentiom ta your remarkiþle diſcoveries 
reſpecting the! nierbus acid; and your produRion 
of! the pureſt air "_ meanb. 8 ; 
facts, inn conjuti ; 
| Teens, and other which Fonts ſees trongly 
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the preſent inquiry. I ſubmit the whole, ak 1 


ever, merely as an hypotheſis, ſubſtituted in the 
room of a former, which theſe experiments prous to 
be defective. VVV 
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